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Sand Filters in Queensland. 

In the Machay Sugar Journal appeared recently some account of a 
pair of sand filters of improved construction supplied to the Race- 
course Central Mill by Mr. G-eorge Cameron of the Mackay Ironworks. 
The filter consists of a cylindrical tank fitted with a central perforated 
pipe of cast iron, covered with fine wire gauze, and the intervening 
space is filled with sand, which is the filtering agent. The 3 nice is 
fed into the filter by gravitation from a raised supply tank, and is 
distributed through the sand by means of a series of circular cast-iron 
plates; it leaves the filter thoroughly cleaned, and there is no 
choking up, as was the fault of the older style of filter. The two 
filters treat all the juice from the mills, putting through about 70,000 
gallons in eighteen hours; they run for about ten hours without 
recharging with clean sand, which operation takes about twenty 
minutes. 

Cuba. 

After aU, the Cuban Reciprocity Bill has been finally passed by 
the U.S.A. Senate, and President Roosevelt has got his heart’s desire. 
Cuban sugar is henceforth to compete unfairly with the home-grown 
beet and cane sugar in the United States. But it is just possible 
that this undue favouritism may make things unpleasant for Cuba in 
other quarters. There are rumours that the Powers signatory to the 
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Brussels Convention have decided not to admit her sugars into their 
respective countiies because she taxes foreign sugars above the limits 
allowed by the Convention. If this is true, then Cuban sugar will 
be shut out from the European market. Apart from this, it is also 
said that the different European Powers are stigmatising this 
Eeciprocity Bill as a breach of the most-favoured-nation treaties, 
since Cuba is, for all practical purposes, a foreign country to the 
United States ; and representations are being made at Washington 
to that effect. As far as England is concerned, so long as she 
remains a country of free importers, we know she is powerless 
to enforce the fulfilment of most-favoured-nation treaties; she 
can do no more than protest. But Germany and Erance can fall 
back on force if they think fit. In any case, if Cuba is going to 
extend her sugar manufacture some six-fold, as some would have us 
believe, she will require a vast quantity of new machinerj", and it is 
hardly to he expected that European manufacturers will submit 
tamely to the United States booking the whole order. It is therefore 
evident that the Cuban question is by no means finally settled. 

We are informed that Mr. Eobert Harvey, head of the 

well-known firm of McOnie, Harvey & Co., Ltd., Glasgow, has 
opened an office at 27, Mark Lane, London, E.C., with a view to 
acting as a Consulting Sugar Engineer and Expert Adviser for the 
construction and equipment of cane sugar factories. He has taken 
this step believing that the altered conditions now prevailing in the 
sugar world will give such an impetus to the industry that a very 
large demand will shortly ensue for more modern equipment, without 
which no hope of improvement is to be expected. London being the 
most central spot for transacting business, this step on Mr. Harvey’s 
part should prove an advantage to all parties. It is almost unnecessary 
to point out that Mr. Harvey has had so many years of varied 
experience in connection with sugar estates all over the world, and in 
the designing and construction of cane sugar factories, that we think 
he can confidently undertake the role of expert adviser. 


The sugar duties in Mauritius were reduced on November 10th 
last as foEows : — 


Old rate. Kew rate. 


Sugar, per 100 kg 

Sugar candy, per 100 kg ) 


Ks, Cts. 


3 46 
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SUG-AE PEICES AND CONSUMPTION SINCE 
SEPTEMBER 1st, 1903. 


(P. Sachs in the Sucrerie Beige.) 


As a consequence of the International Convention concluded at 
Brussels on March 5th, 1902, Grermany, Austria-Hungary, Prance, 
Belgium, and Holland have, since the 1st September, 1903, suppressed 
all the direct and indirect bounties which the sugar industry in those 
countries had hitherto enjoyed. In the case of three, viz., France, 
Belgium and Germany, they have furthermore reduced the excise 
duty levied on sugar sold for home consumption. 

The natural result has been the lowering of prices and an increase 
in the consumption in each of the countries just cited. 

We may as well see to what extent this has taken place, at the 
same time noting the conditions in Great Britain by way of 
comparison. 

1. Price of Sugar in Home Markets. 


1903. .31st July. 31st October. 

London, Tate’s Cubes, per cwt sh. 18*00 . . 18*3 

,, Austrian Granulated, per cwt. ... sh. 9*10J . . 10*3 

Madgeburg, Refined (loaves) per 50 kg. . . mk. 29*70 . . 20*07 

Yienna ,, ,, ,, 100 ,, k. 85*00 . . 66*30 

Paris ,, ,, ,, ,, .. fr. 93*25 .. 58*75 

Brussels ,, ,, ,, fi*. 85*00 , . 53*00 

,, Crystallised fr. 75^ .. 46*00 


Here, in spite of a slight rise in the price of sugar on the London 
market, there has been a considerable reduction in the price of sugar 
in Prance, Belgium, Germany, and Austria-Hungary. 


2. Increase in the Consumption of Sugar. 


If we compare the quantities of sugar which have been declared 
‘^in consumption” in the cited countries during the months of 
September and October, 1903, with those in the corresponding months 
of 1902, we obtain the accompanying table indicating the consumption 
of each country in tons of refined sugar. 

Sept, and Oct. Sept, and Oct. 

Country. 1903. 1903, 

Tons. Tons. 


Germany 
Austria-Hungary 
Prance . . . . 

Belgium 
Holland . . . . 

Great Britain . . 


234,020 . 

. 148,574 

83,517 . 

. 65,191 

202,867 . 

. 79,124 

23,228 . 

. 10,000 (?) 

30,044 . 

. 23,051 

232,088 . 

. 231,232 


805,764 


557,172 
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being an increase of 248,592 tons of refined sugar, or 276,213 tons in 
raw for tbe two montbs of September and October alone in the six 
countries. 

If the price of sugar in the world’s market has not risen in spite of 
the increased consumption, the reason of it is, in our view, chiefly due 
to the considerable stocks of sugar at present existing in the market. 
These stocks are mostly in the hands of merchants who acquired them 
during the previous year at a very low price, and are consequently 
able to sell them with profit at the 25resent ruling price. When the 
larger part of this stock has been exhausted, it will be necessary to 
take into account the position of the European fahricantSi -of whom 
the majoiity (especially in Prance and Belgium) will not be able to 
work profitably at present day prices for sugar and beets. x\nd if it 
becomes necessary next year to reduce the price of beets, there will 
inevitably follow a reduction of the sowings and facto of 
production in 1904-05. 


CUBA. 

Since the outcome of the war between Spain and the United States, 
the old Spanish colony of Cuba has been the object of considerable 
attention on the part of American cajDitalists. This is not surprising 
when we consider the variety and the abundance of its natural resources. 
In order to realize them it required, in the first place, capital, then 
the co-operation of agriculturists, manufacturers, and intelligent 
go-ahead merchants. All these elements were easily placed at Cuba’s 
disposal by the United States. Appreciating on her own part the 
significance of thoroughly exploiting the resources of the “Pearl of 
the Antilles,” the United States Government endeavoured to obtain 
for its own subjects the most accurate information possible with 
regard to the economic conditions of Cuba. A recently-issued ofiicial 
document offers, from this point of view, a most instructive picture 
of the situation in the Great Antille. 

Cuba is situated entirely within the torrid zone, yet the island is 
nowhere found so far south as to render its climate, strictly speakixig, 
a tropical one. The temperature scarcely differs from that of the 
States on the Gulf of Mexico, although the amount of its rainfall is 
more considerable. As regards its salubrity, it has made considerable 
progress of late, and thanks to hygienic measures enforced with all 
strictness thi'oughout the island subsequent to the American occupation, 
the yellow fever which prevailed so much but a short while ago has 
now completely disappeared, as is shown by the fact that not a single 
case of it has been reported for two years. 

The ishind population, according to the census of 1899, attained to 
the figure of 1,572,797, a reduction of 8 per cent, as compared with 
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th.at of 1887. From, the commencement of the war in 1895 down to 
1899, the population appears to have decreased by 200,000 souls ; but 
it is certain that since 1899 it has appreciably increased, and, 
according to the best authorities, has reached by now a total of 
1,630,000. The 1899 census proportioned the population as follows : 
Whites, 67 '9 per cent. ; coloured, 32*1 per cent. Since 1861 the 
proportion of whites has increased, and that of coloured people 
decreased. Classified according to their nationality, the 1,572,797 
individuals of 1899 comprise : 1,400,262 Cubans, 129,240 Spaniards. 
14,863 Chinese, 12,953 African negros, 6,444 Americans, 1,968 Spanish 
Americans, 1,179 French, 731 British, 501 Italians, 248 Germans, 
and 4,272 various. 

The density of the Cuban population vaiies considerably ; it amounts 
to about 153 to the square mile in the province of Havana, 55 in that 
of Matanzas, 37 in Santa Clara, 35 in Pinar del Bio, 26 in Santiago, 
and 8 in Puerto Principe. In other words, the density of Havana 
equals that of the State of New York, and is as scanty in Puerto as 
in the State of Washington. The average density of population in 
Cuba is slightly higher than that of the United States, but in the 
former there exists a much larger proportion of uncultivated or 
uninhabited land. Practically the whole of the uncolonized tracts 
are suitable for intensive cultivation, whereas in the IJ.S.A. immense 
stretches are unredeemable owing to their aridity and difficulty of 
access.' It is estimated that Cuba could nourish and support in 
comfort a population of at least fifteen millions of inhabitants. 
This represents 340 persons to the square mile, a proportion inferior 
to that of Bhode Island or Massachusetts where life is easy, and to 
that of many tropical countries. In Java, for instance, the population 
is much denser, being about 570 to the square mile. 

From an agricultural point of view, Cuba is admirably endowed ; 
she possesses pastures, fruits, products of col^ee, sugar, tobacco, gum, 
building woods, &c. The island is equally rich in valuable mineral 
resources. But the two principal products of Cuba are sugar and 
tobacco. The sugar cane was introduced into Cuba soon after the 
discovery of the island. In 1830 Cuba produced 100,000 tons of 
sugar; before the war she had increased the annual amount by 
ten-fold. The sugar is harvested in an almost similar manner all 
over the island; the bulk of the production is furnished by the four 
central provinces of Havana, Matanzas, Santa Clara and Puerto 
Principe. The cane develops with remarkable ease, with but little 
labour, and only requires renewing every 10 or 15 years. 

According to actual returns, the cost of pi'oducing sugar ip. Cuba 
works out on the average at one cent per pound (11*43 fr. per 100 kg.), 
and the cost of manufacture and transport to port of shipment does 
not exceed another cent per pound, so that the total cost of the sugar, 
from the cane plantation to the shipment at Havana, comes to about 



6 


two cents per pound. TMs figure is about tbe lowest attainable, and 
in many cases it is a bit Mgber. 

At one time tbe cost of production was much greater. But tbanks 
to tbe improvements in tbe processes of cultivation and manufacture, 
and in tbe conditions of manual labour, tbanks also to tbe abolition 
of oppressive taxes and restrictive tarifis, tbe net cost bas been 
reduced to an appreciable extent. 

Tbe largest sugar crop bitberto reaped in Cuba was that of 1894, 
wbicb slightly exceeded 1,000,000 tons. Sbe possessed a cultivated 
area of 2,000,000 acres, of wbicb 400 to 450 thousand acres are 
planted with cane. Bor 400,000 acres tbe yield was 25 tons per 
acre. In 1899 47 per cent, of tbe total area cultivated was 
planted with cane. Tbe total area was about 1,000,000 acres. 
To that one bas to add tbe area occupied by towns, farms, and 
pasturage, in wbicb case tbe total is calculated at fourteen 
million acres, or balf tbe whole area of tbe island; tbe other half 
also lends itself to fruitful exploitation. It is no exaggeration to 
declare that tbe two million acres of 1894 could easily be increased 
to 5,000,000, all devoted to tbe economic production of tbe sugar 
cane. 

Since tbe beginning tbe sugar harvests have undergone considerable 
variation, either through war, or else meteorological incidents, in 
particular cyclones, and changing economic conditions. In 1858 tbe 
sugar crop amounted to 322,000 tons ; in 1868, at tbe beginning of a 
ten years’ war, 749,000 tons ; tbe 1871 cyclone reduced tbe crop in 
. that year to 547,000 tons ; in 1878, at the end of tbe war, Cuba 
produced 533,000 tons. Tbe 1883 crop, influenced by unfavourable 
political crises, was about 460,000 tons; that of 1894, on tbe eve of 
tbe last revolution, attained to 1,054,000 tons; in 1897, after this 
revolution, it bad fallen as low as 212,000 tons ; in 1900, a dry year, 
it was no higher than 308,000 tons. Binally, in 1903, it bas risen to 
over 975,000 tons. 

Tbe Beport of tbe Hon. Eobert P. Porter, special commissioner of 
tbe United States to Cuba in 1889, contains careful instructions on 
tbe proportioning of cultures and tbe parcelling out of tbe agricul- 
tural property in Cuba. Just after tbe war tbe cultures were 
apportioned as follows : — 

Sugar cane, 47-32; sweet potato, 11*32; tobacco, 9*32; bananas, 8*62; 
maize, 7*32; ^aalangas, 3*42 ; cassava, 3*22; cofiee, 1*62; cocoanut, 1*42; 
rice, 0*52 ; cacao, 1*42 ; yams, 0*32; Irish potatoes, 0*32; pineapples, 
0*32 ; oranges, 0*32 ; and onions, 0*22. 

With regard to the number and magnitude of tbe Cuban farms, 
tbe 1899 census gave tbe following results in caballerias of 33^ 
acres: — 
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]!^umber of 

Per cent. 




farms. 

of surface 




Per cent. 

cultivated. 

Less than 

i 

caballeria . . 

.... 63‘o 

.... 15’5 

Prom i to 


,, .... 

.. .. 19-2 

12.5 

1 

3 5 I? 33 

3 

4 

5, . . . . 

8-0 

. . . . 9*0 

3 

5 3 4 3 3 

1 

33 .... 

.. .. 2-1 

. . . . 3*0 

„ 1 „ 

3 

,, 

.... O’l 

16*1 

„ 3 „ 

3 

35 .... 

.. .. 0-9 

. . . . 7*0 

33 5 ,, 

10 

35 

0-7 

9*0 

More than 

10 

35 .... 

.. .. 0-5 

26*9 


Thus 63 -og of the farms are less than one-quarter caballeria, whilst 
large plantations of 10 cab. or more only represent O‘o7 of the total. 
Some large farms, however, comprise plantations of 5,000 to 25,000 
or more acres. 


At one time the farmer worked up his own crop ; in the course of 
time that system was replaced by that of “ colonias,” or farmers who 
sold theii’ canes to the large mills. Some plantations combine 
cultivation and manufacture; these are termed ‘"ingenios.” The 
combination of several “ingenios” forms the “centrale.” The 
greater part of the sugar manufactured in Cuba finds an outlet in the 
United States, as is shown by the following table : — 


Exported to U.S.A, 


Year ending 

Harvest. 

Quantity. 

Value. 

June 30th. 

Tons. 

Tons. 


1893 .... 

845,894 

.... 823,058 

60,637,670 

1894 .... 

1,054,214 

.... 949,778 

.... 63,147,745 

1895 .... 

1,004,264 

.... 824,001 

.... 40,100,180 

1896 .... 

225,221 

.... 488,023 

.... 24,102,835 

1897 .... 

212,051 

257,942 

.... 11,982,473 

1898 .... 

305,543 

.... 196,529 

9,828,607 

1899 .... 

345,260 

.... 296,225 

.... 16,412,088 

1900 .... 

308,543 

.... 314,936 

.... 18,243,644 

1901 .... 

635,856 

.... 490,805 

. . . 26,373,690 

1902 .... 

850,181 

439,382 

18,205,359 

1903 .... 

975,000 

.... 1,069,600 

.... 42,697,546 


The total value of the sugar exported to the United States is, as 
seen above, a very variable figure ; difierent causes have been 
answerable for this ; such as the disturbance and destruction wrought 
by the war, the suppression of commercial treaties with the United 
States ; the lowering of the world’s price owing to the influence of 
beet, &c. In considering the influence of the United States’ tariffs, 
if we note the results of four typical years : that of 1890 under the 
old Spanish regime ; 1893 under the reciprocal regime adopted in 
1891 ; 1896 under the regime of non-reciprocity established in 1892 ,* 
and 1901 under the actual tariff, we see that it is under the reciprocal 
regime that the total value of the commerce between Cuba and the 
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United States attained its maximum, Tiiat of sugar and molasses, in 
particular, had the following results for the four years cited : — 

Value in Dollars. 

Imports into United States. 



Total. 

Sugar and Molasses. 

1890 . . . 

53,801,591 

. . . 39,099,670 

1893.. .. 

.... 78,706,506 . 

, 61,718,665 

1896 .. . 

. . . 40,017,730 . 

... 24,231,309 

1901.. .. 

.... 43,423,088 . 

. . . 27,364,806 


From that time it was clear that the reciprocal treaty, which has 
been incessantly submitted for the approval of the American Congress, 
will exercise a clear stimulating action on the exports of Cuba to the 
United States, especially in the case of sugar. 

For some time past, as mentioned above, the capitalists in the 
States have had their eye on the agricultural and mineral resources 
of Cuba, with a view to making the most of them. An estimation of 
the American capital invested in Cuba enterprises is of some interest 
here. In 1894, the 3’ear preceding the insurrection, 50 millions of 
dollar’s was stated to he its value, invested in property and various 
enterprises. In 1902 the amount of American capital invested in 
Cuban sugar alone was estimated at 40 million dollars. This sum was 
divided pretty equally between Cuban cajntalists having received 
letters of naturalization, and capitalists who were citizens of the 
United States in their own right. Since then, the influx of American 
capital has continued. According to the report of Mr. Steinhart, 
consul-general of the United States in Havana, dated August ISth, 
1903, the actual division of American capital in Cuba is as follows : — 


Millions of 
Dollars. 

Sugar Plantations 25 

Tobacco (cultivation and factory) 45 

Fruit Plantations 3‘5 

Mines 5 

Cuban Eailways 12 

Tramways 8 


Eeal Estate and various Commercial Enterprises 1 '5 

Thus the United States possess in Cuba a working capital of fully 
100 million dollars, of which a quarter is invested in sugar planta- 
tions, No doubt this proportion of American capital will go on 
augmenting, especially if the reciprocity treaty becomes law and if its 
e:ffeots fulfil the anticipations of the sugar planters. 

There is another factor of a nature to attract American capital to 
Cuba ; we refer to the situation newly created by the abolition of 
bounties on beet sugar. The official document of the Statistical 
Bureau at Washington, from which we cull these notes, discusses at 
some length the Brussels Convention, and endeavours to point out 
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the economical consequences of the abolition of bounties and of the 
reduction of the sugar duties in different countries ; it sees in this 
double reform a decided encouragement for the colonial industry, it 
suggests that the near future will bring in its train a sounder and 
more normal development of the sugar industry in general. It can 
hardly be doubted that an international regulation of sugar matters 
in Europe will in the long run luove profitable to tropical sugar 
lands : first, by maintaining more even and higher prices ; second, by 
the greater facilities for disposing of their sugar in the neutral 
European markets. In the case of Cuba, however, its geographical 
proximity to the United States will, apart from the latter’s large 
financial interest in the sugar industry of the island, most probably 
avert the possibility of a diversion of Cuban sugar to new markets. 

Dealing with this question, Consul- Greneral Steinhart frunishes 
some notes worthy of attention, in response to questions which had 
been addressed to him by his Grovernment. 

1. What is the approximate cost of sugar per pound under 
favourable conditions and with modern methods and plant ? In 
Cuba, he says, the cost is certainly two cents i^er pound (22’S5 fr. per 
100 kg.), although certain plantations particularly well situated, 
having narrow-gauge railways and other modern means of transport, 
are able to produce sugar at to If cents per pound; but these 
plantations are limited in number, and cannot serve as the basis for 
an average. The cost of culture per caballeria of canes is on the 
average as follows : — 

Dollars. 


Preparation of the soil 41a 

Sowing 120 

Planting 2S3 

Machine cultivation 383 


1201 

The mean cost of cutting and transporting is about 90 cents per 
ton (2,240 lbs.) of cane. A caballeria of good soil yields, on a five 
years’ average, about 614 tons of cane. On virgin soil 1000 tons can 
be obtained. (This corresponds to 18'42 tons per acre, and the 1201 
dollars per caballeria is equivalent to about £7 10s. per acre.) The 
ton of cane yields from 195 to 235 lbs. of sugar, according to the 
process of manufacture and the skill of the workmen. 

2. What is the proportion of sugar manufactured under modern 
conditions? Only 12 %; the remaining 88^ is turned out by obsolete 
methods. 

3. WTiat is the incx'ease in production from employing modern 
plant? Under the old methods the yield of sugar was from 

9| on the weight - of cane. With modern conditions, it varies from 
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to 11|. In tlie opinion of competent persons, the obtaining of 
still higher yields 'will depend chiefly on the perfecting of cultivation. 
In Java old methods yield 14?{ to 16^‘ of sugar (but here the writer 
fails to take into account the high degree of perfection to which 
technical skill has been carried in the Java sugar industry). 

4. What is the total area devoted to cane sugar? The agricultural 
sources of Cuba have never been more than partially utilized. The 
largest harvest, that of 1894, yielding 1,054,214 tons, was obtained 
on but a small portion of the area of soil suitable for cane cultivation. 
Cuba at the present day is an undeveloped island, but possessing 
infinite resources. Her actual population is but a fraction of that 
which could exist, and which is moreover needed in order to enable 
her to be fully exploited. The area of sugar soil is about 51,344 
caballei’ias ; of this only 12,784 are at j)resent employed. 

0 . What is the probable capacity of the island’s production under 
modern methods ? In oifler to answer this question, it is proper to 
point out that not only must modern methods be taken into 
consideration, but also the question of immigration, a past and 
present problem that seriously occupies public opinion in Cuba. One 
of the principal factors in the development of agriculture is 
evidently hand labour; but, as pointed out, this is a necessary 
asset which is wanting in Cuba, and in consequence salaries are 
very high, thus increasing the cost of production. In general, 
public opinion is favoui’able to the immigration of white labourers. 
Experience has shown that the labourers provided by the Canaries 
and North Spain have been quite capable of undergoing the 
rigours of the Cuban climate, and make good agriculturists. The 
Southern States of the H.S.A. likewise furnish good material for 
Cuban hand labour. With sufficient of the latter, it is no exaggera- 
tion to claim that Cuba could turn out 6,000,000 tons of sugar per 
annum. 

Thus, according to Mr, Steinhart, Cuba, under suitable organization, 
will he in a position to produce six times as much sugar as she does at 
the present day. This quantity is almost equivalent to the production 
of Europe or 60 per cent, of the world’s supply. It will of course take 
a good number of years to attain this result, and by that time fresh 
markets will doubtless he opened to the cane and beet sugar 
producers of the world. But, in any case, the economic evolution of 
a country, capable one day of such an output of sugar, surely 
demands the seiious attention on the part of the sugar world of 
to-day. — (From the Journal des FabricantB de Sucre,) 


The contract for constructing a Central Sugar Eactory in Antigua 
has been secured by the Mirrlees Watson Co., of Glasgow. 
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THE WEST INDIA COMMITTEE’S BANQUET TO SIE 
NEYILE LUBBOCK, K.C.M.O. 


The 2otE of November last was certainly a red-letter day in tke 
annals of tbe West India Committee. It was tbe date on which a 
presentation was made, and a banquet given, to the man whom, of all 
others, the Committee ‘‘delighted to honoui’.” It was deemed a 
fitting opportunity to make some public recognition of the long, 
arduous and untiling services of Sir Nevile Lubbock, their chairman, 
during so many past years, when he fought so hard for the salvation 
of our West Indian colonies, and for the abolition of the Continental 
sugar bounty system. Until the Brussels Convention had been fully 
ratified by the British Government, and the Bill to carry out its 
provisions had been safely passed through both Houses of Parliament, 
it was not considered advisable to make any definite arrangements, 
so that although the scheme was first mooted in the early spring, it 
was only last month that it was carried into e:fiect ; and we certainly 
think that the delay was justified, when we consider on how much 
broader a basis the celebrations were now rendered possible, than 
would have been the case six months ago, when the proverbial “slip” 
was within the bare bounds of possibility. But with the danger fuUy 
over, there was no feeling of uncertainty to mar the proceedings, and 
the West India Committee are to be congratulated on the very 
.successful results of their effort to do fitting honoim to Sir Nevile 
Lubbock, 

They have brought out a special number of their circular in 
which figures a verbatim report of the day’s proceedings, and 
several excellent plates by way of illustration. We are indebted to 
this report for our more or less abreviated account of the function. 

The presentation consisted of a most excellent portrait of Sir N. 
Lubbock, by Prof. Hubert von Herkomer, to whom he had given 
the necessary sittings in the course of the past summer ; a massive 
set of silver centrepieces and candelabra ; together with a diamond 
crescent tiara for Lady Lubbock. These were presented at a banquet 
given in his honour at the Whitehall Booms, Northumberland Avenue. 
Here a most representative company assembled, of whom the following 
are but a few: — The Eight Hor Sir James Fei*gusson, Bart., G.C.S.I., 
G.C.LE., M.P. (who occupsjd the chair); Sir Nevile Lubbock, 
K.C.M.G.; His Grace the Duke of Marlborough, K.G., His Majesty’s 
Under Secretary of State for the Colonies; the Bight Hon. Lord 
Stanmore, G.O.M.G. ; Sir Henry Bergne, K.O.B. ; Sir Alfred L. 
Jones, K.C.M.G. ; Sir Henry K. Davson; T. J. Pittar, Esq., G.B,, 
C.M.G. ; George Martineau, Esq., C.B. ; M. Yves Guyot ; Arthur A. 
Pearson, Esq., C.M.G. ; Mr. Claude T. Berthon, Mr. Alfred Chap- 
man, Mr. C. J. Orosfield, Mr. Bobert Harvey, Mr, George Hughes, 
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Mr. Eobert Kerr, Mr. Jobn Laidlaw, Mr. Joim McNeill, jun., Mi\ 
Andrew McOnie, Mr. P. I. Scard, Mr. W. P. B. Sheplieard, Mr. 
Edwin Tate, and Mr. Algernon E. Aspinall. Letters of regret for 
unavoidable absence were received from, inter alia, Mr. Alfred 
Lyttelton, Mr. Chamberlain, Lord Avebury, Sir Edward Grey, 
Sir Henry Primrose, Mr, Bonar Law, Mr. Platt -Higgins, Mr. 
James Eeid, and Sir Howard Yincent. 

After the usual toasts, the Chairman rose to propose th6^ guest of 
the evening. He said : — 

We are' here to-night at something like a celebration (hear, hear), a 
celebration in which my friend on my right holds a preddminant 
place, a victor after a long battle triumphing in the interests of 
his fellow countrymen. (Cheers.) I have seen some phases in colonial 
administration. I am old enough to remember when the differential duties 
were abolished which gave an advantage to the W est Indian Colonies,' and 
I remember how it was foretold that the decline of the West Indies would 
succeed. There was in those days a school of politicians who were some- 
what hard-hearted. They did not mind what became of the British colonies 
provided they could get things cheap in this country. We were rathejl like 
an old woman of whom I remember my grandfather used to tell a story^ who 
when she was told there was a very had season in the West Indies) ond 
sugar would be scarce, replied — “Well, I am very sorry for Jamaica'^ hut 
I get all my sugar from Dundee,” (Laughter.) And so there are some 
who would not care if the oldest colonies of the British Crown were tu go 
under altogether, provided they could get the commodity that suited tmoir 
trade best, below price Well, times have changed. (Oheeil'S.) 

The colonial connection is valued and the attachment of the Colonies to th^ 
Mother Country is reciprocal. (Hear, hear.) WeU, the indi:fference, to say^^^ 
the least of it, that was shown to the West Indies, resulted, as "was natural, 
in their decline. Though they had been extremely prosperous, and though 
at a time when this country was in a financial difficulty, a magnificent 
contribution was made by the West Indian Colonies to the x^ublic service 
(hear, hear), the time came when the West Indian industry languished, and 
when something much worse than the abolition of difterential duties caused 
their industry to decline. When those duties were abolished the Bounty* 
and the Cartel system had not been invented, hut by degrees that system 
reduced the price that could be realised for cane sugar to such an extent 
that it could not be produced at a profit. Well, some of those who wun*e 
interested in the West Indies resolved that if possible tho consciences and 
sensibilities of their countrymen should be awakened, and that measures 
should he taken to redress this standing grievance, for what griinntnce could 
be greater than that by artificial means tho produce of foreign countri(js 
should have been laid down-dumped down, as the slang of tlie day goBs— 
on. our shores, and that our oldest Colonies should languish and die. (Hear, 
hear.) Well, prominent among those who set to work to jirocuro tho 
reversal of this system was our friend and guest of this ovoiung. (Cheers.) 

It is nearly forty years since Sir Nevile Lubbock first attended the W<jst 
India Committee. He became vice-chairman in 1873, and, I think, 
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chairman in 1884, and during all these years his efforts haye "been assiduous 
and persevering to awaken the sense of the country to the injustice 
which was being done to our industry by this Bounty system, and to 
procure measures for its redress. Well, I am glad to say that at last his 
efforts have been successful. (Cheers.) He has procured the formation of 
the largest deputation of members of Parliament to wait upon a Minister ; 
and the responsible Ministers at last, altering the policy that had for some 
years been blindly pursued, combining with the other nations of Europe, pro- 
duced the result of a Conference which I hope is to put an end for ever to 
this iniquitous system (hear, hear), iniquitous, I mean, for us to acquiesce 
in ; natural enough for those whose object it is to push their own industry. 

But Sir Kevile Lubbock’s efforts and services have not been confined to 
his public action. He has been prominent in pushing the most 
important industry in the West Indies. He instituted in Trinidad the 
system of central factories and also of cane farming which attained such 
great development. (Hear, hear.) Now 1 have been told, to show the 
rapid development of this industry, that in the year 1879, one thousand, 
three hundred tons of farmers’ canes were turned into sugar at the Usine St. 
Madeleine, and that this year 160,500 tons of farmers’ canes have been 
w’orked in the Colony. (Cheers.) And this is no rich man’s business, but 
it is a popular business, for there are 4,443 East Indian and 4,440 West 
Indian cane farmers. I had an opportunity two years ago of visiting the 
IJsine St. Madeleine, and it really was a magnificent sight, ior there were 
7,000 acres of cane, I was told, in sugar, and there were sixty miles and 
upwards of steam tramways running through the estate and bringing the 
sugar to the factory; a beautiful and it seemed to me a speedy means of 
gathering it up and treating it. I said to the manager, “ They tell me that 
the machinery in this country is inadequate, hut it seems to me that this is 
very modern and well developed.” “It is absolutely obsolete,” he said. 
(Laughter.) But then the Americans are famous for throwing their 
machinery into the scrap heap and having new about every five years. 
However, it was sad to think that the sugar produced at such an expendi- 
ture of capital, and it seemed to me so skilfully, should he produced at a loss, 
as indeed it was the fact, and we know had it not been for the change of the 
law it would have been no longer possible to continue the industry. Now, I 
say it is greatly owing to my friend on my right that this great change in 
public opinion has been brought about (cheers) ; that Great Britain took a 
leading position at the Conference which has brought an end to the Sugar 
Bounties (hear, hear) ; and that legislation has been passed which shall avail 
to apply the proper punishment if again our industries should be attacked 
here by the importation of sugar by such combinations as wo have had to 
complain of. Now, I am glad that the West India Oomniittee have not only 
been honoured in the person of their Chairman by the favour of the Crown, 
hut that the Deputy-Chairman of the Committee has been included in the 
list of honours conferred on His Majesty’s birthday. I am sure the Com- 
mittee are proud that Sir Henry Davson should have been so honoured on 
that occasion. (Cheers.) 

I congratulate you on the occasion on which we are met, and I am proud 
indeed to have been in the chair when, one who has done so much for the 



14 


West Indies is "being honoured in the presence of my friend (cheers), but as 
we say in the House of Commons, I shall conclude with a motion, that is to 
say, a toast, but in the first place I shall ask Sir Henry Dayson to make a 
presentation. 

Sir Henry Havson : Sir James Pergusson, my Lords and Gentlemen, I 
make use of no no ere figure of speech when I assure you that I feel it a very 
high privilege that it should have fallen to my lot to respond to the call of 
the Chairman. Firstly, however, I must thank him for the unexpected 
compliment he has been good enough to pay me personally. I assure you 
that I highly prize the very great honour that has been conferred upon me 
by our gracious King, and I esteem it a very great compliment that Sir 
James Fergusson should have alluded to it in the way he has done, and that 
his remarks should have been so cordially responded to by all present here 
to-night. (Cheers.) .... 

It is impossible for me, sir, in a short speech to recapitulate all that Sir 
Hevile Lubbock has done for the West Indies and British Guiana. What 
he has done publicly has already been referred to by the Chairman in more 
eloquent language than I can employ. What he has done privately, and it 
has been by far the most arduous part of his work, is only known to those 
who have had the opportunity of working with him behind the curtain. 
(Cheers.) I shall therefore confine myself at the risk of repetition, for the 
Chairman has already referred to it, to the crowning success of his labours, 
when he led our campaign against the Sugar Bounties. (Hear, hear.) For 
a quarter of a century had the West Indies to contend against the heavy 
handicap which had been placed upon them by the bounties of foreign 
states, legitimately established in the fii'st instance to protect and foster a 
new industry of their own ; unfairly maintained in later days with the 
avowed object of annihilating the sugar-producing colonies of this country 
by ousting them from that great dumping ground of the world, known on 
the map as Great Britain, known to us as something more ; known to us as 
our own Motherland. (Cheers.) So great wras the struggle that we had to 
maintain, that at last it seemed to some of us that the hope which had 
inspired us throughout was no longer deferred, but dead. During the 
whole of that intense anxiety, an anxiety bordering on despair, it was Sir 
Nevile Lubbock’s voice that cheered us, it was Sir Nevile Lubbock’s skill 
and experience and indomitable pluck that led us on until the Conference at 
Brussels. (Cheers.) The details of what transpired at that Conference are 
unknown to us, but this we do know, we know that Sir Nevile Lubbock 
was there as the expert ad^user of the British delegates on behalf of the West 
Indies, accompanied by his able and trusted colleague, who represented 
another interest, Mr. George Martineau. (Cheers.) We know also that the 
result of the Conference was the signing of a convention, and that conven- 
tion gave us aU that we ever fought for, all that we ever asked for, free trade 
in sugar. (Cheers.) 

Sir Nevile Lubbock, it now devolves on me to present you the offering 
of those who have combined to do you honour. The combination consists, 
not only of West India proprietors, hut of bankers, merchants, ship owners 
brokers, engineers, cane farmers, and of aU others who are interested in the 
welfare of the West Indies. (Cheers.) Allow me in the first place, sir, to 
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present yon with a life-like portrait of yourself, executed by the greatest 
portrait painter of the day. Professor von Herkomer. (Cheers,) Beneath 
the portrait is a tablet recording the occasion and the eminent services you 
have contributed to the West Indies. Allow me in the next place to present 
you with the silver centre-j)ieces and candelabra that accompany it, the 
handiwork of a master of his craft. Long, Sir Nevile, may you live to enjoy 
the possession of these well earned trophies, until in the ordinary course of 
life they are handed down, along* with your own good name, to your pos- 
terity. (Cheers.) 

Sir H. Davson then made some suitable reference to the part Lady 
Lubbock had played in aiding her husband in his work, and begged 
Sir Nevile to accept the diamond tiara for presentation to her as a 
token of respectful esteem on the part of the Committee. 

Sir Nevile Lubbock, who on rising to respond was greeted with 
loud and prolonged cheers, said: — 

Sir James Fergusson, Sir Henry Davson, my Lord Duke, my Lord, and 
, gentlemen, I have in the first place to thank you, Sir James, for the very 
kind manner in which you have proposed the toast of my health, and to 
thank you all, gentlemen, for the very cordial manner in which you have 
received the toast. Sir Henry Davson, I have to thank you most warmly 
for the exceedingly kind manner in which you have, on behalf of my West 
Indian friends, made me the presentation of this magnificent testimonial 
which they have been good enough to give me to-night. If anything could 
add to the value of the testimonial in my eyes it would he the very kind things 
you have said of me, particularly coming, as they have done, from an old 
friend and a colleague such as yourself. Then, gentlemen, to you all, and 
to my West Indian friends, I really do not know how to express my great 
appreciation of your kindness and the gi’eat honour you have done me in 
presenting me with this handsome testimonial to-night. I can assure you that 
it will always he most highly valued by myself and my family. With regard 
to the picture, you can understand that it will be highly appreciated, perhaps 
not so much hecanse it is an excellent portrait of myself, perhaps not so much 
because it is a great work of art, but I think the pore because it is an 
evidence of all the kindness I have so long experienced at your hands. 
(Cheers. ) Gentlemen, not only do I thank you for your kindness in presenting 
me with the picture, but I can assure you that it has been very great pleasure 
for me to sit for that picture to so eminent an artist as Professor von 
Herkomer. (Cheers.) 

Now, gentlemen, not content with presenting me with this portrait, you 
have been good enough to present me with this very handsome service of 
plate. I need hardly say I shall never see that plate upon my dinner table 
without being reminded of all your kindness, and of the long and anxious 
hours which we have all gone through together. Then lastly, gentlemen, I 
am indeed touched by your kindness in thinking of my wife. On her behalf, 
as well as my own, I beg to thank you for the present you have made 
to her. 
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Gentlemen, this is an occasion on which we are met to celebrate the 
abolition of the bounties (cheers), and I think, therefore, that it is only 
fitting that we should remember some of those who have helped us in fighting 
the great fight in which we have been engaged for so many years. The 
first name of course that will occur to you all is that of Mr. Chamberlain. 
(Loud cheers.) Gentlemen, you all know how much we owe to Mr. 
Chamberlain in this particular matter, hut we West Indians also are aware 
that we owe a great deal to Mr. Chamberlain in regard to his policy towards 
the West Indies beyond the mere fact of the Sugar Bounties. I think that 
after Mr- Chamberlain came to be Secretary of State for the Colonies, we 
very soon realised that in spite of the large amount of his time and attention 
that was necessarily taken up by more important colonies, and particularly 
by the South African colonies, because even then it was evident that 
trouble was brewing, we very soon realised that Mr. Chamberlain had 
no intention of losing sight of the West Indies. (Hear, hear.) I think 
we very soon satisfied Mr. Chamheiiain that all was not well with us. 
He thereupon set to work to see what he could do, and the first thing he did 
was to appoint a Koyal Commission to go ont and visit the West Indies and 
report to him specially upon the sugar question, and upon any other 
questions which might have a bearing upon the welfare of the West Indies.. 
As you all know, the Chairman of that Commission was our friend Sir 
Henry Norman. (Cheers.) Gemtlemen, you know what the result of that 
Commission was. I believe that the result of it was that our Government 
decided that they would call together a Conference on the vSugar Bounty 
question. But it appeared that Belgium had already been making overtures 
for a Convention, and therefore our Government left the matter in the hands 
of Belgium, and Belgium convened the first Brussels Conference. I say the 
first, although there was only one theoretically, hut actually there were two. 
Well, I think you all know that at the Conference nothing was done ; 
everything fell through because our Government was a little wanting in 
backbone. (Hear, hear.) Then, after that Conference, Bounties became 
worse than ever. Cartels came into force, and within about two years the 
West Indies, I may say, vulgarly speaking, were knocked into a cocked hat. 
But not only the West Indies, but every other sugar producing country, 
with two exceptions, were in the same position. The only two countries 
which were not aSected were Austria and Germany. They could compete 
at £3 a ton below cost of production and still have a fair profit. Other 
countries which had not got Bounties or not such large Bounties, were not 
in a position to do that. Therefore Java, the West Indies, and Cuba, and 
all the large sugar producing countries were on their beam ends. Then the 
Government hardened their hearts. The second Brussels Conference met. 
Our Government put their foot down, and said unless something was done 
they would take the matter into their own hands. The thing was done. 
That was about the twentieth Conference, I think. Mr. Martineau will 
know that we had some twenty Conferences, but that all failed because our 
Government would not say the word. At that Conference they said the 
word and the thing was done, and from the 1st September last, the Bounties 
have been abolished. (Cheers.) Now, gentlemen, what I want to impress upon 
you is that we have got to thank Mr. Chamberlain for that. ( Renewed cheers.) 
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I have alluded to the Royal Commissioa whicli Mr. diamherlain sent out 
to the West Indies, and I have mentioned as you all know that our friend 
Sir Henry Norman was the Chairman of that Commission. Now, gentlemen, 
we all know what Royal Commissions usually mean. They usually mean 
that when the G-overnment has got rather an awkward matter that they want 
to shelve they hand it over to a Royal Commission, and most Royal 
Commissioners think they have done their duty hy their country when they 
have compiled a report in which they make the .evidence put before them 
chime in with the theories of the parties to which they belong. But that 
was not the case of the West Indian Commission. Sir Henry Norman went 
out to the West Indies, and he took the gveatest pains to ascertain what 
were the facts of the case, and he had the honesty and courage to report 
truthfully when he came hack upon those facts. I think we are much 
indebted to Sir Henrj?- Norman for what he did on that Commission. 
(Cheers.) 

Then we have three gentlemen here to-night who were our delegates at 
the Brussels Conference — Sir Henry Bei'gne, Mr. Pearson and Mr. Pittar. 
I ver}’’ deeply regret that we have not a fourth — Mr. Ozanne. I received a 
very kind letter from him expressing his great regret that he could not 
attend here to-night, as he was detained in Guernsey on business and could 
not possibly get away. But our thanks are due to Sir Henry Bergne, Mr. 
Pearson and Mr. Pittar for the good work that they did for us at Brussels. 
(Cheers.) I was there during the whole of the time. I was present at all 
the Conferences, therefore I can speak with some knowledge when I say I 
think we are all very much indebted to those three gentlemen. I am very 
glad to add that Sir Henry Bergne and Mr. Pearson are still our delegates 
on the permanent Commission at Brussels, whose duty it is to see that the 
Convention is carried out. I need only say that I am perfectly satisfied that 
our interests are quite safe in their hands. (Cheers.) 

Then, gentlemen, there are a good many iHemhers of Parliament whom, 
we have to thank for their kindness in assisting us in many ways. I may 
allude to our Chairman to-night, Sir James Fergusson, who has always been 
ready to assist ns, (Cheers.) I should like to mention Mr. Lawrence, who, 
as you know, has acted as Chairman of several Members of Parliament who 
were good enough to form themselves into a Committee to watch our 
question. I I’efer to Colonel Denny, Mr. James Reid, Mr. A. Wylie, 
Mr. C- Me. Arthur, and Mr. I). V. Mclver. They appointed Mr. Lawrence 
as their Chairman, and I think we are very much indebted to them. I 
should also like to mention the name of Sir Oiithbert Quilter. And there is 
one other name I wish to mention. Those of you who understand what was 
passing in Parliament will understand who I mean — I mean Colonel 
Milward. Colonel Milward took a great deal of trouble for us, and I am 
sure we must deeply regret that he did not live to see the result of his 
work. 

Then, gentlemen, we must not forget the House of Lords. It still 
exists — (laughter) —and we have here not only Lord Stanmore, to whom I 
have alluded, but also the Duke of Marlborough; in the first place we all 
wish to thank him for his presence to-night, but in the second place we all 
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■wish to thank him for the very able speech which he made in the House of 
Lords on our question. (Cheers.) There is one other gentleman that I 
should like to allude to. He is not an Englishman, hut he has done us very 
great service on this question ; I allude to M. Yves Guyot. M. Yves Guyot 
did not approach this question from an English point of view ; he axjpi'oached 
it from a French point of view. It apjpeared to him to be a monstrous thing 
that the French taxpayers should he contributing £4,000,000 sterling a year 
to the French Exchequer, the great bulk of which went into the pockets of 
some 200 or fahricants in the northern districts. M. Yves Guyot assisted 
the French Government I believe materially in awakening x>ublio feeling in 
France. As yon all know, he is a most ahle writer, and by the publication 
of articles he did rouse such an amount of feeling in France ns enabled the 
Government to deal with the question and put an end to their Bounties. I 
was a little behind the scenes at that time, and therefore I know a great deal 
more than you can possibly do of the good work M. Yves Guyot did. Not 
content with his writings, he exercised his influence over the French 
Government ; he visited most of the European capitals to smooth down little 
difficulties which arose here and there, and he did so with great success. 
Not only are we exceedingly x)leased to see him to-night, hut for my own 
part I beg to thank him most cordially for the great trouble he has taken to 
come over from Paris to attend this dinner. (Cheers.) 

Then, gentlemen, amongst our own body there are a few names I should 
like to mention. It is irapjossible to mention everybody, so many have done 
good work and good service, hut first of all I should like to mention Sir 
Heniy Havson, who as we all know helped us materially. Then there is 
Mr. Foster M. Allejme, who 20 years ago was onr Treasurer, and Mr. 
Shepheard. (Hear, hear.) With regard to Mr. Shepheard, T should like to 
say this— I think that Mr. Shepheard deserves the credit of having been the 
first to explain what the legal interpretation of a favoured-nalion-clause was 
as hearing upon the question of Bounty. We all know that Mr. Shepheard 
wrote an opinion on that question. I think it was some 20 years ago. That 
opinion was signed by Mr. Sheldon Amos and by himself. At that time the 
Law Officers of the Crown did not share that opinion as being sound, hut 
they have since done so, and what is more imx)ortant still I think we may 
say that all the European Governments have accepted that opinion as sound, 
and I say that for this reason that countervailing duties have been in 
existence in the United States for some years, and have been in existence 
in India for at any rate the last two years, and although the question 
has been raised it has never been very seriously jjressed by any 
European Government, so I think Mr. Shepheard desers'es the credit of 
having been the first to put the proper legal interpretation upon tho 
most-favoured-nation clause, and I am sure he deserves every credit for 
it. (Cheers.) 

There are some other gentlemen whose names I must mention; Mr. 
Gzarnikow, who I very much regret cannot he here to-night owing to a 
very severe cold, Mr. Edwin Tate, and Mr. L. A. Martin, who with the other 
refiners have worked with us so loyally, our staunch old friend Mr. 
Kynaston, and Mr. Beeton, the energetic secretary^ of the Anti- Bounty 
League. 
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And now, gentlemen, we come to a very old friend of ours. You all 
know when you go to the opera the “prime tenore ” is put at the bottom in 
large type at the end of the list of performers. I have kept our “primo 
tenore’^ for the last. It is our friend Mr. George Martineau. You all 
know how much we owe to him. For some thirty years or more he has 
been incessantly writing pamphlets, letters to the papers, attending 
conferences, and more than that he is, I believe, the only man in this 
countiy who has kept himself really absolutely in touch with all the 
numerous and complicated phases which the bounties in each country h^ve 
been going through during that time. Gentlemen, I think we owe a great 
deal to Mr. Martineau, and for my own part I cannot help thinking 
sometimes that the little stone which Mr. Martineau and I set rolling thirty 
years ago has become the head stone of the corner. I constantly see the 
Sugar Bounty abolition being alluded to as now a matter upon which 
there can hardly he any difference of opinion, but that is a very late idea 
that has come over different statesmen. I am very glad it has come to them 
at last, but we have had a long fight to bring it home to their minds, and I 
think you owe it very much to Mr. Martineau that we have succeeded in 
doing so. (Cheers.) 

Now, gentlemen, I have dealt a long time with our friends, and by rights 
I ought to say something about our opponents. I wish to be very short, 
but I may say that I noticed the other day a small but mysterious 
communication in The Times. It was not very clear what was intended, but 
I read it to mean that there was some danger of bounty- fed jam coming 
into this country, and the attention of the public was called to the fact that 
Mr. Balfour had undertaken in the event of bounty -fed jam coming to this 
country that steps must at once be taken to put a stop to the importation. 
I do not wish to say anything about that. It was very amusing to me to 
find these gentlemen, who were so strongly in favour of bounty-fed sugar 
because it made it cheaper to the consumer, when it comes to bounty-fed 
jam are of a very different opinion. (Laughter.) 

Sir N. Lubbock brougbt Ms long and interesting speech, to a close 
with references to the fruit and cotton industries in the West Indies, 
to the important part played by the Imperial Department of 
Agriculture, and to the work of Prof. J. B. Harrison. He also 
referred to the excellent relations existing between the Committee 
and the West Indian Department at the Colonial office. 


(To he contUmed.) 
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A STUDY IN EADPINOSE DETEEMINATIONS. 

By David L. Datoll, Junr. 

The existence of several methods for the determination of rafEnose 
in the presence of saccharose, together with variable results obtained 
in the application of the same to the analysis of the same product, 
have impelled me to investigate the matter more closely after the close 
of the “campaign.” As the result of a study of the various methods, 
I have been led to combine the best features of some of them and 
believe that I have succeeded in applying a slight modification to the 
method of Clerget, which will secure for it accurate and satisfactory 
results with dark coloimed products. The modification proposed is 
that of applying powdered zinc after inversion and at the temperature 
of inversion, with the production of an almost colourless solution 
with no change in the products of the hydrolysis of either sucrose or 
raffinose. 

As the basis of these experiments a pure, doubly refined, white 
sugar, of undoubted cane origin, was employed and a commercial 
sample of raffinose from the house of Kahlbaum. The cane sugar 
was perfectly free from invert sugar and polarised 99*97 per cent, 
pure after being powdered and dried at a temperature of 60°-70'^ C. 

The one sample of molasses was employed throughout the work. 

Three samples of animal charcoal were pui’chased from a reliable 
Chicago firm and in original packages as bottled by the Grernian firms 
of Merck and Dr. Ednig. These chars were dried to constant weight 
before use at a temperature between 115° and 125° C. It is important 
to know that the moisture content of these chars varied from 7*17 per 
cent, to 25*7 per cent. 

The modern double-field S. and H. instrument employed was very 
recently checked hy means of a quartz plate kindly loaned by the 
Division of Chemistry, U.S. Dept, of Agriculture, Washington, D.C., 
and all important points on the scale verified by a pure sugar 
standardized against the quartz of 90 per cent, polarisation. The levo- 
rotation, when checked against the dexti'o-rotation, gave the same 
figure in every instance. The flasks used were all restandardizeci tcj 
hold 100 Mohr cc. All polarisations, both direct and invert, were 
made in the same jacketed 200 mm. tube and at the standard 
tempex’atures of 17*5° C. (for direct) and 20° C. (for inverted) so as to 
avoid all corrections for variation in specific rotation. The readings 
as given are averages of at least five separate re-readings. 

Some work by Gr. Eeinhardt, calling attention to the often increased 
levo-rotation where char is used for decolorising “rest” molasses 
arising from strontium juices, has impelled me to apply the samples 
of char mentioned for the purpose of reviewing his findings, 
Eeinhardt mentions that bone black has been regarded, up to the 
present time, as diminishing levo-rotation by absorption, while blood 



21 


char, in spite of its superior decolorising power, liad to Tdg given up 
because of high absorption. 

Following are our results in determining tbe effect of cbar upon a 


solution of pure cane sugar after hydrolysis by tbe strict method of 

Clerget. Original Calculated 

polarisation. normal basis. 

(1) Carbo Sanguinis, acido depur. pro analyse. 

Dr. Konig.. —16-41 .. —32-82 

(2) Animal charcoal, Merck, highest purity, dry. . — 16'29 .. —32-58 

(3) Animal charcoal, Merck, reagent —16-21 . . — 82*42 


I have not found the levo-rotatioii diminished by Carbo Sanguinis, 
but rather slightly increased. Three grams of all chars were used 
and the vigorous shaking continued five minutes, with three minutes 
allowed for filtration. Eeinhardt found slight diminution, increasing 
with blood char. 

Dr. Gr. "Wiske* has elaborated Eeinhardt’s investigation, working 
also with dextrose, levulose and galactose in their separate behaviour 
towards chars. Differing with Reinhardt, he finds absolutely no 
absorption or change when char is aj)plied five minutes to inverted 
pure sucrose. He explains this invariability by showing in a test 
with equivalent quantities of levulose and dextrose that the notable 
absorption of dextrose, together with small absorption of levulose, 
mutually counteract any error. Whore raffinose is present the results 
are different. 

Reinhardt has shown that with rising raffinose content there is 
increased levo -rotation. In the case of bright after-products haying 
2*5 per cent, raffinose and using 3 grams of “Rlaerkohle” he found 
the same levo-rotation. He explains this by saying that the absorptive 
power which diminishes the levo-rotation in the case of inverted pure 
saccharose is compensated by the simultaneous increase in levo-rotation 
of inverted raffinose ; also due to absorption ; hence, where 2*5 per 
cent, raffinose is present the results are correct, while with less than 
2*5 per cent, too little saccharose and too much raffinose is found, 
though the error is small, while with more than 2*5 per cent, raffinose, 
too much saccharose and too little raffinose is found. Reinhardt 
further considers that high levo-rotation is due to absorption of 
dextro-rotatory melibiose, but he awaits further investigation. 

Wiske has also imitated a mixture of raffinose and saccharose by 
inverting and polarising a mixture of saccharose, levulose and 
melibiose, finding a very strong increase in levo-rotation with use of 
char. In experiments upon mixtures of saccharose and raffinose as 
they occur in after-product masse-cuites, sugars and ‘‘ rest” molasses, 
he finds the degree of absorption to be entirely dependent upon the 
quantity of raffinose and indifferent to the quantity of saccharose* 
Employing half-normal and three grams char, he recommends a 


^ See /. 6*. J. 1903, p. 37. 
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subtractiye correction of one-tentli degree for every per cent, of 
raffinose above two per cent. 

To ascertain the comparative effect of tbe three varieties of char 
upon hydrolyzed mixtures of pure cane sugar and rafi&nose, 12*367 
grams cane sugar and 0*657 gram raffinose were hydrolyzed in 75 cc. 
dilution, according to the strict Clerget method, shaking five minutes 
with three grams char and filtering two to three minutes. The 
direct polarisation of a normal solution of such a mixture was 

102*48 per cent. Original Calculated. 

polarisation, normal. Raffinose. Sucrose. 
Polarisation without char .. ,, — 13*50 .. — 27*00 4*16 .. 94*77 

(1) Carho Sanguinis, acido depur. pro 

analyse. Dr. Konig — 13*57 .. — 27*14 .. 4*11 .. 94*87 

(2) Animal charcoal, Merck, highest 

purity, dry — 13*70 — 27*40 .. 3*95 .. 95*16 

(3) Animal charcoal, Merck, reagent, — 14*00 .. — 28*00 .. 3*56 .. 95*89 
The samples of blood char, under the conditions, produced a 

levo-rotatioii that results in a raffinose content not far removed from 
polarisation without char, which may be explained by the absorption 
of dextro and levo-rotatory substances, mutually offsetting each other. 

A notable increase in levo-rotation will be shown later in further 
comparative tests. 

The effect of time as a factor in decolorising, is shown where 
Merck’s highest pm*ity char is used upon the molasses : — 


Time of char Piltra- 

digestion. tion. Original Calculated 

Minutes. Minutes, polarisation. normal. Raffinose. Sucrose. 

(1) 5 7 .. ->6*48 .. —10*96 .. 3*58 .. 43*97 

(2) 10 .. 9 .. —5-51 .. —11*02 3*54 .. 44*04 

(3) .. .. 15 .. 9 .. —5*55 .. —11*10 .. 3*49 .. 44*13 


(4) Decoloration by zinc .. — 5*48 .. — 10*96 .. 3*58 .. 43*97 

The decoloration after fifteen minutes, while slightly more than 
that of five minutes, was not worthy of consideration. The result in 
(4) is that obtained by the action of one gi'am powdered zinc for three 
to four minutes at 69° C, after comjDletion of inversion by the strict 
method of Clerget and is the modification I would propose as a 
solution of the vexatious problem of bleaching. It is added here for 
the sake of comparison and will be referred to later. The dii’Gct 
polarisation of this molasses was 50*6 per cent., using lead -h- acetate 
as a precipitant, with and without acetic acidulatiou, producing 
identical results in polarisation. 

The method of Lindet as modified by Courtonne was examined, but 
gave such widely varying results with a mixture of pure cane sugar 
and raffinose that the results obtained upon a low product, like 
molasses, may by credited with difficulty. The method is as follows : 
20 cc. of a solution containing one-fifth normal of the substance is 
placed in a 50 cc. flask, and five grams of zinc dust, accurately 
weighed, are placed in the flask. Heat the flask and contents by 
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immersing in boiling water. Add 10 cc. of dilute liydrochloric acid 
in portions of about 2 cc. at a time and as frequently as convenient. 
Prepare tbe dilute acid by adding to pure b.ydrocbloric acid (sp. gr. 1’2) 
an equal volume of distilled water. Heat a few minutes after tbe last 
addition of acid. Tbe undecomposed zinc occupies a volume of 0*5 cc. ; 
bence, tbe normal invert reading is obtained by multiplying by 2*475. 
After tbe inversion is completed, cool tbe solution, either quickly or 
slowly, by setting aside. Complete tbe volume at 20^ C. Mix, filter 
and polarise at 20“ 0. 

In bis original article, Lindet directs that 5 cc. concentrated bydro- 
cbloric acid be gradually added in four or five parts at intervals of five 
minutes, and that tbe zinc be filtered ofi before dilution to 50 cc. A 
formula is given for use with tbe Laurent instrument. Spencer* 
gives a formula for use with tbe S. and H. instrument as follows : 

^ C — 0*493 A /aN T, A — Sucrose 

(1) Sucrose = Eaffinose=: 

where A = tbe direct reading, and 0 = algebraic sum of direct and 
invert reading. 

For convenience, all calculations based upon formulas (1) and (2) 
will be designated “Lindet” merely to distinguish them from 
Herzfeld’s. 

Eesults obtained by tbe Lindet- Oourtonne method upon a mixture 
consisting of 4*9468 grams cane sugar and 0*2628 gram raffinose 
(total = I normal) in 20 cc. distilled water, were as follows : 

Original Result 

invert on Raffinose. Saccharose. 

reading. normal. (Lindet.) (Herzfeld.) (Lindet.) (Serzfeld.) 

10*07 .. — 25*18 .. 4*97 5*33 .. 93**28 .. 92*60 2 cc. dilute hydrochloric acid 

added every four to five 
minutes and heated five 
minutes additional ; zinc 
filtered out. 

9'25 — -22*89 .. 6*47 ., 6*81 .. 90*51 .. 89*87 The above repeated, but the 

zinc 7iot filtered out. 

__7.00 .. —17*32 10*05 .. 10*40 .. 83*89 .. 83“23 Whole 10 cc. hydrochlorie 

acid added within three 
minutes, and heat applied 
twenty minutes in. all ; 
zinc not filtered out. 

Eosult by Clerget 

method 3*78 4*16 ., 95*48 .. 94*77 (For purpose of comparison.) 

These results show that tbe method is totally unrebable with 
products of tbe above composition. 

Tbe Lindet-Oourtonne method was then applied to tbe molasses 
having a direct polarisation of 50*6 per cent, and which by Olerget’s 
method, using three grams char and shaking five minutes, gave 
3*58 per cent, raffinose and by tbe decolorisation with one gram zinc, 
as is proposed, also 3*58 per cent, raffinose. 

^ Spencer ; “ Handbook for Chemists of Beet Sugar Houses and Seed Culture Rarme,” 
1897. , , 
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Original Result 

invert on liaffinose. Saccharose. 

reading. normal. (Lindet.) (Kerzfeld.) (Lindet.) (Herzfeld.) 

— 4 ‘18 — 10 ’45 3*76 3*91 ,, 43*65 43*36 Adding hydrochloric acid 

every live minutes; total 
heating, twenty-five min- 
utes; cooling quickly and 
filtering out zinc. 

— 4*S5 — 10*77 .. 3*55 3*70 .. 44*04 ,, 43*74 Adding hydrochloric acid 

every four minutes ; total 
heating, twenty-one min- 
utes ; coolitig quickly zinc 
not filtered out. 

The inversion even on “rest” molasses varies with varying 
conditions of time, &c. The results, besides varying beyond limits of 
error among themselves, vary also from the results obtained by the 
standard method, as shown above, where chars are compared upon 
molasses. 


Perhaps the most instructive result is that shown in the following 
experiment, where are compared: (1) The strict Olerget method 
without char ; (2) the strict Olerget method with three grams of 
Merck’s highest purity char after five minutes’ shaking ; (3) the 
Lindet-Oourtonne method, adding 2 cc. hydrochloric acid every four 
minutes and heating thirty minutes in all ; (4) the Ilerles method, 
using 10*6 cc. lead niti'ate solution and one-half equivalent sodium 
hydroxide ; (5) the proposed modification to the strict Olerget method, 
i.e., addition of one gram powdered zinc. Each 100 cc. of original 
solution contained 11‘4612 grams pure cane sugar and 0'814 gram 
raffinose. It was the intention to secure the same polarisation as 
obtains in ordinary ‘‘rest” molasses with a content of 2*5 per cent, 
raffinose. With the exception of the Lindet-Oourtonne method, 
50 cc. of the original solution were taken for inversion. With the 
Lindet-Oourtonne m^ethod, the prescribed 20 cc. were used in a 50 cc. 
fiask and the zinc volume allowed for. 

Original Results Direct 

invert of polarisa- Raffinose. Saccharose, 

reading. normal. tion. (Lindet.) (Herzfeld.) (Lindet.) (Herzfeld.) 

(l)-0-87 .. -11-74 .. 48-M 2-65 .. ~ 43-70 Strict Clei-get 

2) — 6-39 .. — I 2 - 7 S .. 48‘60 2-00 .. — .. 44*91 Strict Olerget 

with char. 

(3) —4*52 .. —11*19 48*60 .. 2*86 .. 3*01 .. 43*32 .. 43*02 L3n6et- 

Oourtonne. 

(4) -0-97 .. -11-94 .. 47-47 .. - .. 2-30 .. - .. 43-22 Herles. 

(5) 5-86 11-72 ,, 48-60 — ,. 2-67 .. — * ,, 43-65 Proposed 

__ , method. 

Vvitn tae strict Olerget metliod and use of eliar the itioreased 

levo-rotation is very consideiable and ca-nses a very notable variation 
in sucrose and raffinose from the truth. The ' Liiidot-Courtoimo 
method, while not sho-wing such great variation, is still unsatisfactory 
and does not inspire confidence; furthermore, the -writer finds 
inversion under its conditions more time-consuming than under any 
other. The modification to Olerget’s method that I propose seems to 
give results concurring with the strict Olerget method, both here mid 
■with molasses; also in a later experiment, where the proportion of 
raffinose is increased. 
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The method next inquired into is that of Herles,* with the object 
of ascertaining its action where raffinose is present. ISTo comparison 
was made of it upon inverted pure cane sugar solutions. 

Heiies’ chief objection to determinations by inversion as carried 
out up to that time was, that clarification by means of lead acetate 
for direct polarisation and not for invert, would give wrong results, 
because optically active substances are precipitated in the operation 
for direct polarisation, which remain in the inverted solution and 
either retain their whole optical activity or the acid changes it, or 
perhaps the optical activity is for the first time developed during 
inversion. 

Degener has shown that invert sugar by evaporation, even in vacuo, 
loses its theoretical levo-rotation and finally becomes dextro-rotatory, 
which, by treatment with hydrochloric acid, according to Clerget, 
soon takes on its original levo-rotation ; hence, it affects only the 
invert reading. 

Heiies states that lead nitrate remaining in excess as such has only 
insignificant action, and Herzfeld admits that the action is small. 
Herzfeld states that sodium nitrate heightens the polarisation and, 
while admitting that basic lead nitrate is a remarkable decoloriser, 
affiims that it carries down sugar with it, especially if the alkali be 
added all at once, and even a little if it be added drop-wise. Neutral 
salts, with the exception of the acetates, increase the levo-rotation, 
but the acetates reduce the free hydrochloric acid and thus lower 
inverting or hydrolysing power ; hence, Herles was led to consider 
PbOHNO;j as the most suitable form. He used “a lead nitrate 
solution of l*3So6 specific gravitj’’ (or about saturated), and in w^hich 
Icc. = 0*3102 lead.'’ This could not be correct, since a stronger 
solution of lead nitrate, f.e., specific gravity 1*414, and containing 35 
per cent, lead nitrate only contains the equivalent of 0*3094 gram lead. 

He distinctly states that the solution should not be alkaline, as lead 
saccharate would be pi*ecipitated and, while proving that resulting 
potassium nitrate causes increased levo-rotation, belittles it by adding 
that the solutions are always weak in sugar where much potassium 
nitrate is formed. 

The solution of lead nitrate used for this experiment had a specific 
gravity of 1*33233 and contained the equivalent of 0*2488 gram lead 
or 0*398 gram lead nitrate, equaling 29*872 per cent. Accordingly, 
1 ec. of this lead nitrate, to form the stii>ulated basic salt, will require 
1*202 cc. normal sodium hydroxide, or where the standard alkali has 
a corrective factor of 1*061 as in this instance, 1*133 cc, A normal of 
molasses was weighed out, and after dilution to about 70 cc. the 
specified quantities of lead nitrate solution added, and then the alkali 
solution gradually and with rotation of flask, when all was carefully 

*Herles, 1890: “Ueber die Bestimraiing des Zuckers durch die Inversioasmethode,” 
Ztschr, d, Ver.fiir d, BUbenzuckerind^ d. devtsch. Beich&St p, 217. 
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diluted to exactly 100 cc. at 17*5° 0. 10*6 cc. lead solution and 12 cc. 

alkali solution cleared the solution perfectly and left no excess of alkali. 
Pb(N0.,)2 moH 

solution.^ solution. Direct Invert Ssccha- 

cc. cc. reading. reading. Raffinose. rose. 

(1) .. .. 9-00 .. 12 .. 50-75 .. —5-86 .. 3-77 .. 43-77 

(2) 10-60 .. 12 .. 51-10 .. —0-86 .. 3 85 .. 43*98 

(3) .. .. 12-00 .. 12 .. 50-99 .. —5-86 .. 3-82 .. 43-92 

In samples (2) and (3), considerable lead chloride was thrown down. 

In such work of Herles as has come under our notice, the absence of 
very specific directions as to the limits of lead to be used, has left us 
without much information, and an intimate study of the best 
conditions is not warranted, as the process has the serious defects 
already referred to. 

The direct polarisation on the same sample varies quite a little from 
that where lead basic acetate is used (7.e., 50*6 per cent, pol.) which 
may be accounted for by the action of the lead salt upon the invert 
sugar present, which is a trifle less than two per cent. In the former 
table, where the five methods are compared, we have shown a 
reduction from 48*6 to 47*47 per ceiit. polarisation where basic lead 
niti*ate was used ; hence, this is probably more than compensated for 
by the modified levulose rotation. To recapitulate, the results 
obtained so far by the different methods upon molasses, we have : 



Raffinose. 

Saccharose. 

Strict Olerget, with char 

3-58 

.. 43-97 

Proposed method, adding zinc 

3-58 

.. 43-97 

Lindet-Courtonne, varying conditions . 

(3-9i 

.. 43-36 

with Herzfeld’s formula . . . , 

t3-70 

.. 43-74 

Herles’ method, applied . . . . .... 

3-85 

. . 43-98 5 equivalent sodium 

hydroxide. 


The next experiment shows (1) the absorbent eflect of char upon 
the products of the hydrolysis of pure saccharose and pure raSinose 
when they are mixed in varying proportions ; also (2) results by the 
proposed new zinc modification to the strict Olerget method, when 
compared with the strict Olerget method without the use of char. 



Invert 

Invert 



reading- 

reading. 


Direct 

without 

with 


reading. 

char. 

char. 


25-62 .. 

—6-62 

. . — 7*01 Used 0-3285 gram raffinose and 6’1835 grams sugar. 

48*60 .. 

—5-87 

.. —6-39 

17-1917 grama sugar 

48-60 .. 

—5-87 

* . . * Proposed zinc modification. 

and 1-221 grams 
, raffinose. 

53-40 .. 

—4-58 

.. —5-57 

'17*1917 grama sugar 

53-40 .. 

-4-57 

. . . . Proposed zinc modification. 

j and 2’442 grams 
raffinose. 


The zinc in the presence of the hot hydrochloric acid at 69“ 0* has, 
therefore, absolutely no eflect upon the products of the hydrolysis of 
saccharose and raffinose. It has been found advisable to filter out, by 
means of a very small tuft of cotton, the residue from the one gram 
of zinc left after cooling to 20° 0., with quantitative washing of 
course, since the continued, slow evolution of hydrogen may disturb 
proper dilution to the mark. 
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The author wishes to add some tests made upon the correctness of 
Herzfeld’s formula for the temperature correction for raffinose : 

As Applied to Hyduolysed Hale-hokmal Cane SuaAB 


IN' 100 cc. Dilution. 

Temperature. Original Calculated at 20'’ C. 

©C. reading. normal inversion. 

17-2 —17-06 —32-59 

20-0 —16-32 —32-64 

20- 9 —16-07 —32-59 

21- 6 .... - . - " — 15-93 — 32-66 

As Applied to Mixtiteb op 12-367 Geams Cane Sugar 

AND 0-657 Graim Eaefinose in 100 oc. Dilution. 

Temperature. Original Calculated at 20® C. 

®C. reading. normal inversion. 

16-4 —14-40 — 27-00 

20-0 —13-50 —27-00 

23-0 —12*78 —26-97 


It is not advisable to make the polarisation at any temperature 
without the use of the jacketed tube. 


THE “PERFECT’’ SAND FILTER. 

The Perfect ” Sand Filter, of which the Breitfeld - Danek 
Engineering Go., Prague, are the patentees and manufacturers, has 
been specially designed for treating and filtering thick sugar solutions 
and syrups. There has hitherto been much difficulty in filtering such 
thick solutions, but the makers claim that their filter successfully 
copes with this difficulty and gives a perfectly bright and sparkling 
filtrate. The advantages claimed for this apparatus include the 
following; — 

1. The filter can treat the very lowest molasses, of a great density 
(40 to 43 Be) at a temperature of 194 degrees Fahrenheit. 

2. The filtration takes place under a jpressure of about 9 in. 

3. As filter medium either sand, small coke, or slack can he used, 
the best results are however obtained with a shax'p small grain river 
sand, 

4. The working expenses are px-actically nil. They consist only in 
the washing of the sand. The loss of sand is not appreciable, only a 
very minute q^uantity being lost. It can be seen, therefore, that 
the expensive filter bags and filter sheaths which are used very 
extensively in cane sugar refineries are saved, 

o. The licpior which is to be filtered runs through the sand from 
the top to the bottom under low pressure. By that means no canals 
are formed in the filtering medium by which the liquor can escape 
unfiltered. 

6. By this method of working nearly all impurities contained in a 
turbid liquor are removed and are collected in the upper portion of 
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the sand surface. As the sand filter is only covered by a light sheet 
iron lid, the scum on the surface may easily be removed without 
stopping the working of the filter ; consequently the apparatus can be 
worked for a lengthened period without the quality of the liquor 
sufiering, and onlj^ bright and sparkling liquids are obtained. 

7. The liquid which is under treatment and which is still above the 
sand can be drained o:ff before cleaning the filter, so that it is only 
the small quantity contained in the medium itself which must be got 
rid of when cleaning. 

8. If molasses are treated in this filter before entering the osmose- 
apparatus, there is a great saving of paper. 

9. The sand is washed automatically by means of injectors, either 
in the filter itself or in specially arranged vats fitted with injectors ; 
and is afterwards transported from the filter to the washing vessel or 
vice versa by means of injectors, so that all difficulties of transport 
are overcome. 

10. One man alone can attend to a complete filtering plant and the 
expenses are therefore reduced to a minimum. 

11. The filter does not require any foundation, and may be placed 
anywhere as desired. It also occupies only a very small space. 

It must be pointed out that it is of the greatest importance to have 
the proper quality and grain of sand. 

A few results of the practical working are here submitted. 

1. In A Eefineey.— The molasses from the fourth product, before 
going through the osmose-apparatus, were filtered. The temperature 
was 203° Pahr. and the density 41° Be. In spite of the molasses 
having been of the worst possible quahty the filter dealt with 6,000 to 
8,000 kilos in 24 hours, the filtering being constant and satisfactory 
the whole time. By this is proved beyond a doubt that the sand 
filter is capable of filtering such dense and viscous fliiids in a most 
satisfactory manner. 

2. In a Eaw Sugar Factory.— The off- running syiups from the 
first product ^vere diluted to 30 to 31 Be, at a temperature of from 
176 to 194° Fahr. and were treated with milk of lime and saturated 
afterwards wdth sulphurous acid. 10,000 kilos (22,046 Ihs.) were 
treated iu 24 hours. The filtering took 18 to 20 hours, and was 
afterwards cleaned, the latter process taking 45 minutes and requiring 
700 kilogrammes (1,550 lbs.) of water. The filter contained 900 kilos 
(2,000 lbs.) of sand. 

The washing of the sand was done in the filter itself, by means of 
an injector, and was also accomplished in three-quarters of an hour. 

3. In a Second Eaw Stjgi-ar Factory. — Undiluted s;5u’up of 
38 Be was treated at a temperature of 176 to 194“ Fahr. without the 
addition of milk of lime or sulphurous acid. The filtering period was 
about the same as in the preceding case, but the result in 24 hours 
was somewhat less. 
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The juice was then diluted to and the results then coincided 

with those detailed above. 

4. In a Gane Sxtgau Factouy. — In the Cane Sugar Factory of 
Santanen-Lor (Java) one “Perfect” Danek and three filters of 
another system were at work. Defecated cane juice was treated with 
the best results on the “ Danek” Perfect Filter. 

Dieections for FiLTEumG AND WASHING. — The liquor to be 
filtered must be heated to at least ISo'^ Fahr. and should it have a 
lower temperatm-e than that, a special heater would be required to 
produce the required temperature. The filter is filled with sand up to 
the pipe I). The liquid to be filtered is admitted through the valve V 
and the pipe D. This pipe, which is situated in the inside of the 
filter, is split at its upper end, thus distributing the fluid over the 
whole length of the filter. The liquid should at first be admitted very 
slowly, so as not to disturb the surface of the sand. As soon as the 
level of the fluid above the sand has reached a height of 9f inches, 
the inlet valve must be so regulated as to allow the same amount of 
juice to enter the filter as that which flows out at the exit. 

After the juice has passed the filtering medium under head pressure 
it is collected in the apartment ilf , and flows through the valve into 
the receiver 0. This receiver is fitted with three outlets. The middle 
one for the purpose of letting off the cloudy filtrate when starting the 
filter ; one of those at the side to let off the finished product and the 
mixture when washing the sand ; and the second at the side for 
carrying off the poorer mixture when washing. The two outlets at 
the side are fitted with tubes for carrying saccharimeters. 

When starting the filter it is necessary to partly close the valve 
Fg until a clear liquor is obtained. The outflow becomes less and less 
after a time, and it is then advisable to open the valve F^ . As soon 
as the outflow becomes less in spite of the valve being fully open, it is 
a sign that the filter medium is stopped up with dirt. The dirt settles 
chiefly upon the sui’face of the filtering medium, and can then be 
drawn ofi with a scraper, thus leaving a clean surface for further 
work, without having to stop working or to wash the filter. It is 
advisable to somewhat close the valve and open aii-cock F before 
removing the dirt, so that the apartment ill be filled slowly with 
filtered juice. After removing the dirt the valve Fg can be again 
opened, and the outlet can be regulated as before. 

When the outflow becomes reduced again the valve F^ is closed. 
The juice which is still above the filter medium is drained off through 
the movable knee, and hot water is admitted through the valve V 3 and 
the pipe J) to wash the filter. During this process the valve F^ is half 
closed, in order that the mixture of water and liquid under treatment 
may flow out in constant quantity and quality. At the beginning of 
this washing process the mixture coming from the filter and collecting 
in the receiving tank 0 is let o:fi on the filtered fluid. Later, however, 
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the poorer mixture is led into a special cistern, where it is stored for 
diluting purposes. 

The remainder of the fluid is then drawn ofl from the sand hy 
means of the coch H, situated in the bottom of the filter, and is led 
from the trough L into the receiver. As soon as the washing of the 
filter is accomplished, the valves V„ and are closed and steam is 
admitted to the sand trough the valve F^, during which process the 
cock H may remain open. The cones L L can be blown through with 
steam by means of the valve F,, after which the sand may be washed 
as described below. 

Diilections roE the Washing- of the Sane.— Open the injector 
valves i /, and admit hot water, either from a pump or an injector 
(the pressure should be at least 30 lbs- per square inch) through the 
pipe 0. The hot water forces its way through the pipe A B, and 
flows through the sand from bottom to top, so that in that way the 
sand is thoroughly washed. The dirty water flows off through the 
knees AT, , ATg, into the receiver N, and is thence let flow to the drain. 
This receiver N is fitted with two out-flows, one connected to the 
drain to carry off dirty water, and tlie other to conduct unfiltered 
liquid back to the tank. As soon as the out-flowing water is clean 
the washing is finished, and the filter can again be prepared for work. 
The water remaining above the filter medium is drained off through 
the movable pipe ATj , and the sand surface is smoothed. The pipe D 
must he removed before washing the sand. 


DBY DEFECATION IN OPTICAL SUOAE ANALYSIS." 


The analysis of raw sugars, which is of so much importance both 
from the commercial and technical sides, naturally has received the 
closest attention hy chemists, and the International Commission for 
Uniform Methods of Sugar Analysis has done much to perfect the 
methods employed. 

The errors involved in polariscopic determination of sucrose have 
been gradually eliminated and several battles royal have been waged 
hy the advocates of diflerent ideas in arriving at the truth. 

Probably the most important error that remains, and which has 
defied many earnest attempts to overcome it, is due to the volume of 
the precipitate formed when clarifying the raw sugar solution with 
subacetate of lead to prepare it for observation in the polariscope. 

A year ago the writer devised a method for obviating, in great part, 
this error and succeeded in adapting it to technical analysis of refinery- 
samples. Last June Dr. Wieohmann presented an admirable paper 
to the Berlin Congress advocating the careful search for a method of 

* Eead at a meeting of the Hew York section of the American Chemical Society^ 
Decemher, 1903. 
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-analysis wliicli would overcome this error due to the volume of 
precipitate. 

The writer has now developed his method so that it gives very good 
results with raw sugars. 

Ordinarily, in preparing a samj)le of raw sugar for polarization, the 
normal weight of the sugar is dissolved in about 80 c.c. of water in a 
100 c.c. flask, a little solution of subacetate of lead is added, sufficient 
to precipitate colouring matter and some other impurities, the whole 
made up Avith water to the 100 c.c. mark, shaken, filtered, and 
polarized. 

The precipitate formed occupies a definite volume within the 100 c.c., 
thus forcing the sugar to be diflused through a volume of solution 
somew^hat less than the 100 c.c. for which the polariscope is designed. 
This concentration of the sugar solution of course raises the polarization 
in proportion, and these incorrect polarizations are very objectionable 
both from the commercial and the manufacturing standpoints. 

The writer’s idea is to defecate the solution in such a way that after 
defecation the sugar shall remain dissolved in exactly 100 c.c. of 
solution, and that whatever jirecix^itate there is may occupy space 
exterior to that solution. 

In order to accomplish this the normal weight of sugar is dissolved 
in water in a 100 c.c. flask and made up to the mark without 
defecation. The concentration is thus at exactly the proper degree.. 
It now remains to defecate the solution properly by precipitating the 
impurities in such a way as to produce the minimum change in the 
concentration of the solution of sucrose. This is accomplished by 
adding to the 100 c.c. of liquid small quantities of powdered anhydrous 
subacetate of lead until the impurities are nearly all precipitated. 
This point is as easily determined as in the defecation by a solution 
of the same salt. The organic and mineral acid radicals in the solution 
combine with and preciifitate the lead and lead oxide of the diy salt, 
while the acetic acid radical of the subacetate of lead passes into 
solution to combine with the bases originally united to the other acid 
radicals. If the acetic acid occupies the same volume in solution as 
the acid radicals replaced by it there should be no change in the 
volume of the solution and no change in concentration of sucrose. If 
the acetic acid is of less volume than the acids replaced the volume of 
solution should he less after the addition of the lead subacetate, and 
this concentration of solution should increase the polarization. On© 
would expect the acetic acid radicals to he lighter and smaller in 
volume than the more complex acid radical of the colouring matters 
and other impurities present. And in fact this supposition appears to 
be borne out for apparently there is a slight concentration of solution 
during the above described method. ' But a very long stop has been 
taken in the light direction, because whereas in the usual procedui’© 
the error is proportional to the volume of the total precipitate, in this 
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dry defecation tlie error is only proportional to the difference in 
volume of acetic acid and the precipitahle radicals involved. Means of 
eliminating this small residual error are under investigation. 

In order to test the correctness of this theory various samples of 
typical raw sugars of different grades and from different countries 
have been subjected to comparative tests by the two methods and to 
the determination of their true polarizations corrected for the volume 
of precipitate. 

The method of investigation is as follows : The sample of sugar is 
thoroughly well mixed and put into a glass jar closed by a glass 
cover and rubber gasket. The normal weight of this sample is 
introduced into a 100 c.c. flask and dissolved in about SO c.c. of water. 
Then a solution of subacetate of lead of 25^ Brix is carefully added 
from a burette until the impurities are nearly completely precipitated. 
The volume of lead solution used is noted and the flask is filled to the 
100 c.c. mark with water, shaken, filtered and polarized. Now 
another normal weight of the same sample of sugar is dissolved in 
the same flask with water and the solution is made up to tho 100 c.c. 
mark with water. Then a weighed amount of anhydrous subacetate 
of lead, equal to the salt contained in the solution first used, is added, 
the whole shaken, filtered and polarized. This polarization may then 
be compared with the ordinary and with the true polarization, obtained 
by correcting the ordinary for the volume of precipitate. There are 
various methods for doing this, but the one involving the fewest 
observations and manipulations, and so the most correct, is a modifi- 
cation of Sachs’ method. The lead precipitate obtained in the ordinary 
defecation is washed on the filter until free from sugar by the alpha- 
napthol test and then washed into a pyknometer, which is filled up 
with distilled water and weighed at standard temperature. The 
excess of this weight over that of the pyknometer full of water alone 
is equal to the excessive weight of the precipitate over the weight of 
an equal volume of water. The precipitate is now filtered upon a 
weighed filter, dried and weighed. The weight of the precipitate 
minus its excessive weight over an equal volume of water is of course 
equal to the weight of its own volume of water. Changing grams in 
the weight of the equal volume of water into c.c. we have the volume 
of the precipitate. !Prom this one calculates the true polarization 
from the ordinary polarization by Sachs’ formula which is essentially 
1/100 of the observed polarization multiplied by 100 minus the volume 
of the precipitate in c.c.’s. This method is similar to that employed 
by Br. Wiechmann except that he first dried the precipitate and 
afterwards determined the specific gravity in benzine and calculated 
its volume from the weight and the specific gravity. The specific 
gravities obtained by the writer vary from 1-96 to 3*20. The cause of 
the variations of specific gravities of precipitates is to be further 
investigated. 


3 
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As it is practically impossible to read on tbe polariscopic scale more 
closely than to half a teatli or one tenth of a degree it follows that 
where the error in polarization due to the volume of precipitate amounts 
to only a tenth of a degree it is very difficult to draw correct 
conclusions from any single set of observations, but inferences drawn 
from averages are better ; and where the variation is several tenths 
between the observed and the true polarizations one can feel a greater 
certainty in regard to results. The analytical results obtained on a 
dozen sugars of different grades and origins are given in the 
accompanying table, an examination of which will show that in high 
grade centrifugal sugars where the volume of the preeij^itate is equal 
to *1 c.c. or less this method has overcome on the average more than 
half of the error, and in low grade sugars where the volume of the 
precipitate is *3 d.c. to *8 c.c. the dry defecation has overcome on the 
average over S4| of the error. Probably the dry lead method will be 
found to give as good results on the high grades as on the low grades 
when large numbers of tests are averaged. No single test on a very 
high sugar can he conclusive, as the errors of reading the polariscope 
are about as great in this case as the error we are striving to 
eliminate. 


EeSULTS OBTAII7ED BY BrY BeEECATIO]S^ OF EaW SUGARS. 


Grade. Country. 

Pol. 

Tol. ppt. 

Corrected 

Pol. 

Dry Pb. 
Pol. 

Difference from 
Ord. Cor. 

Pol. Pol. 

Sp. Gr. 
of ppt. 

1 Cent ... 

95-0 . 

. -10 

. 94*9 

. 94*9 

, -*1 .. 

0*0 

. 2*98 

2 Centr. Mixed Samples . 

94-5 . 

. ’0765 

. 94*43 . 

. 94*4 

. --1 .. 

-•03 . 


3 ,, Trinidad 

96-95 . 

. *0378 

. 96-91 . 

. 96*95 

. 0*0 .. 

4-04 

. 2-91 

4 ,, Java 

97-425. 

. -0884 

. 97*33 . 

. 97-375 

. --05 .. 

--|->-045 

. 2*30 

5 Musco. St. Croix . . . 

85-8 . 

. *4118 

. 85*45 

. 85*5 

. --3 .. 

+•05 

. 1*91 

6 Mol. Cuba . . . . . 

89-4 . 

. -39 

. 89*05 

. 89*0 

. -*4 . . 

-•05 

. 3*20 

7 » 

89*225. 

. *4204 

.. 88*85 . 

. 88*85 

. -*375.. 

0*0 

. 2*86 

8 „ 

86*45 . 

. *7108 

.. 85-84 . 

. 85*95 

. -6 . . 

+•11 

1*96 

9 ,, 

90*675. 

. *3204 , 

.. 90*39 . 

. 90*45 

. -*225.. 

+•06 . 

. 3*20 

10 „ 

89*35 . 

. *8500 , 

.. 88-59 . 

. 88*775 

. ~-575.. 

+'185. 


11 j? 

89*4 . 

. -4554 

.. 88*99 . 

. 89*0 

. --4 , . 

+•01 . 

. 3*01 

12 ,, Cuba .. . 

, 88*4 . 

. *4924 

.. 87-97 , 

. 88*0 

. -’4 .. 

+*03 . 

2*64 


In the technical analyses of sugar factories and refineries the dry 
defecation offers marked advantages. 

By the commonly employed Oassamajor method of determining the 
quotient of purity of a sugar solution, it is necessary to take account 
of the amount of dilution caused by the addition of lead solution in 
clarifying. This is done by filling a fiask graduated At 100 and at 
110 c.c. to the lOO mark with the sugar solution, adding enough lead 
solution to decolorize, making up to 110 c.c. with water, filtering and 




polarizing. The polarization is increased to 110^ of itself to compen- 
sate for the dilution and multiplied by a factor corresponding to the 
density of the solution, whereby the purity is obtained. The error 
due to the volume of precipitate still refnains. In the dry defecation 
no such precaution need be taken, as the concentration is una:ffected 
by the defecating agent. After taking the density of the solution 
with a hydrometer in a tall cylinder, one adds dry subacetate of lead 
directly to the solution, shakes, filters and polarizes. This polariza- 
tion multiplied by the factor for density gives the purity. 

It is found that some refinery solutions, notably such as have been 
subjected to the infiuence of bone-black, have a tendency to coat the 
grains of lead salt with insoluble adherent crusts, preventing the 
solution of the interior portions. This is probably due to a prepon- 
derance of mineral matter, but is readily overcome by adding coarse 
dry sand with the lead salt before shaking. The attrition grinds off 
the crusts instantly, allowing the lead to be completely acted upon, 
and so defecating the solution. 


Following are a few polarizations of typical samples from a refinery, 
showing the very close agreement between the two methods — an 
agreement as close as would obtain between two duplicate tests by the 
same method : — 


Sample. 
Washed sugar 

Bag filter 
Char ,, 

Medium massecuite , 
„ syrup .... 
Low sweet water 
Eesidual syrup . 


Wet 
Method. 

60-4 
60-1 
27*0 
26*9 
48'4 
48*3 
30-7 
30-6 
23*2 
23*2 
3*2 
3*1 

f A .. 28*16 
( B .. 28*16 


Dry 

Difference 

Method. 

from wet . 

60*3 

.. -*1 

60*05 

. . -*05 

27*0 

.. 0 

26*9 

0 

48*3 

.. -*1 

48*2 

-*1 

30*6 

.. -*1 

30*6 

.. 0 

23*2 

.. 0 

23*2 

.. 0 

3*1 

.. -•! 

3*0 

., -*1 

28*15 

. . -*01 

28*20 

.. 4--04 


solution, 
washings . . . 


Observer, 

! i 

{ ^ 

A 
B 

f t 
! i 


A set of about 35 tests on refinery samples by difierent observers 
showed as close an agreement as between duplicate tests by the ordinary 
method, viz. : differences from 0 to *2° and the average of the polariza- 
tions by the di'y defecation was about *02 of a degree lower than by 
the wet defecation. Strangely enough the error due to the volume of 
precipitate seems to be smaller in partially refined solutions than in 
raw sugars, although the volume of the precipitate may be as large or 
larger. This is probably due to other errors, which tend to com- 
pensate the former. 
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The dry defecation method has been, employed for several months 
in two sugar refineries with perfectly satisfactory results, and with 
the added advantages of greater speed of work, the elimination of 
volume measurements and the simplification of calculations. 

The first anhydrous suhacetate the writer prepared for himself, but 
later it has been very satisfactorily prepared hj” E. E. Squibb and 
Sons. The sample tested contained 72 *76^ of lead as against 8*882 
lead in the solution usually employed, whose specific gravity was 
1*1049 =: 24*61^ Brix. Thus 1* c.c. of the solution is equal to 
0*1346 gms. of the dry salt, and this equivalent has been used in the 
experiment cited. 

The writer trusts that these results may help to solve the difficult 
question of errors due to the volume of precipitate, and offers the 
above method as one which at least will go a long way toward 
arriving at correct results in optical sugar analysis. 

W. D. Horive. 


AUSTExlLIAN SUQAE BOUNTIES. 


The Board of Trade have received, through the Colonial Office, a 
copy of the Sugar Bounty Act, No. 4, of 1903, under which bounties 
are granted to growers of sugar cane and beet. The Act provides 
that there shall be paid out of the Consolidated Eevenue Fund to 
everj^ grower of sugar cane or beet within the Commonwealth, in the 
production of which “white” labour only has been employed, on 
and after 28th February, 1903, or for a period of twelve mouths 
immediately preceding the delivery thereof for manufacture, a bounty 
on all such sugar cane or beet delivered for manufacture after the 
commencement of the Act and before 1st January, 1907. It is, 
however, provided that no bounty shall be payable in respect of the 
production of sugar on land which has been cultivated by other than 
“ white ” labour after a bounty has been paid in respect of the 
production of sugar thereon, and that no bounty shall be paid for 
any sugar cane or beet in respect of which any planting has been 
done by other than “ white” labour after 28th February, 1903. 

The bounty granted in the case of sugar cane shall be at the rate 
of 4s. per ton, calculated on cane giving 10 per cent, of sugar, and 
shall be increased or diminished proportionately according to any 
variation from this standard. The bounty in the case of beet shall be 
at the rate of 40s. per ton ‘‘on the sugar-giving contents of the beet.” 

All rebates of excise duty on sugar paid before the commencement 
of this Act will, it is stated, be taken to have been paid as bounties 
under the present Sugar Bounty Act. 
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TAEIFP CHANGES AND CUSTOMS EEGULATIONS. 


The Board of Ti’ade, have received, through the Foreign Office, a 
copy of a Note from the Belgian Government, announcing the decision 
arrived at by the Permanent Sugar Commission at Brussels with 
regard to the countervailing duties to he applied to sugars imported 
into the territories of the States parties to^ the International Sugar 
Convention from the undermentioned British Colonies. It is to be 
remembered, however, that in accordance with the declaration made 
by H.M. Government on the ratification of the Convention, there will 
be no penalisation of sugars imported into the United Kingdom from 
any British possessions ; and, further, that it is not obligatory upon 
the other States parties to the Convention to apply these countervailing 
duties until an appreciable amount of sugar is actually imported into 
their respective territories from the Colonies concerned. The rates 
of duty in question are as follows : — 

Canada:- 

On refined sugar 3 63 

South xlfrican Customs Union : — 

On raw sugar 2 05 

On refined sugar 3 89 

Commonwealth of Australia : — 


On raw sugar 0 94 

On refined sugar 5 62 


The Board of Trade have also received, through the Indian Office, a 
communication to the effect that the Government of India have 
decided to remit countervailing duties on sugar produced in any 
country that is a party to the Brussels Convention, (and not tran- 
shipped at, or transported through, a country that is not a party to 
the above Convention), which is covered hy Consular certificate, 
showing that it was produced after 31st xlugast, 1903, and that it has 
not received, and is not entitled to, bount^^ on production or export. 

The certificate of the date of production and of absence of bounty, 
must be countersigned by the British Consul at the port of export or 
place of despatch. 

Notifications to the above effect, and prescribing the form of 
certificate were, it is believed, issued by the Government of India on 
2nd December, 

It is fm'ther to be remarked that, subject to. the above exemption 
as to the sugar of this year’s crop, the countervailing duties, “special’' 
and “ additional,” levied in India on 31st August, 1903, on sugar 
produced in countries which have joined the Brussels Convention, will 
continue to be levied until, but not beyond, the 31st March., 1904. 
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THE EHTHEE OF THE WEST INDIES. 


On the lltli NovemlDer last Sir Daniel Morris, Imperial Commis- 
sioner of Agriculture for the West Indies, addressed a large and 
influential gathering in Eangstown, Jamaica, on the condition and 
prospects of the island. 

He pointed out that at the time of the Eoyal Commission in 1897 
the number of sugar estates in Jamaica was about 130 ; as some had 
since been superseded by banana plantations, the number at the 
present day was only about 100. 

It was stated to the Commission that the yield per acre in sugar 
alone was about one ton, but for each ton of sugar they obtained 100 
gallons of rum. It was impossible for them to estimate the real value 
of the sugar industry in Jamaica, unless they took into consideration 
the whole of the crop — that was the sugar, rum, and the molasses 
exported duiing the last ten years from Jamaica. In other parts of 
the West Indies, as in Barbados, molasses was nearly as valuable as 
sugar itself. 

Dealing with the question of markets, he thought J amaica would 
now have to meet with far more competition in the United States, 
but the prospects in the English and Canadian markets were brighter. 
One principal result of the abolition of bounties was that their credit 
had improved somewhat, though to what extent he could not say. It 
was a question for commercial men to decide, hut doubtless the latter 
would he more favourably disposed now. He had been assured that 
the soil in J amaica was very good soil, and would grow canes as well 
as that in any other part of the West Indies. He thought that coolie 
immigration , in spite of its undoubted expense, might prove a good thing 
for the island, and he believed that the Government would place no 
obstacle in the way of introducing more coolies if they were absolutely 
necessary for carrying on the industry. 

It might be possible to extend cane farming in certain districts of 
Jamaica. He instanced one locality in the island where 15,000 tons 
of cane were bought from settlers. Growing canes was the most 
popular cultivation in the West Indies amongst the black people, 
consequently if arrangements could be made whereby cane farming 
might he extended, no doubt some of the difficulties connected with 
labour might disappear. It was very much in favour of Jamaica that 
there was practically no cane disease there. As to extraction on the 
island, he believed that on most estates it was too low to be productive. 
Whatever they did with their sugar, they must have better mills. 

During his recent visit to the United States he was told by people 
interested in West Indian sugar that the preference offered by Canada 
to the West Indies was not available to the West Indies under certain 
circumstances. Previous to the abolition of European bounties, the 
preferential rebate o:ffered by Canada to the West Indies of 33-^ per 
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cent, reduction in the duty was non-efl'ective owing to the United 
States Government charging a countervailing duty equal to the 
amount of the bounty paid on European beet when exported, thereby 
enabling the United States refiners to pay proportionately a greater 
premium for West Indian and other cane sugars than the Canadian 
refiners could afford to do, as the amount of the bounty was greater 
than the preference in the Canadian tariff. Now that bounties have 
been abolished and all sugars are on an equality in the United States 
and United Kingdom niarkets, Jamaica will not command the 
premium in New York which it along with other cane sugars did 
while bounty-fed beet was subject to a countervailing duty on 
entering the States. Therefore, it is from now on that the Canadian 
preference should show itself : and that Canadian refiners should be 
willing to pay a better price for AVest Indian sugars than can be 
obtained for them in other markets. The Canadian refiners will, of 
course, continue their efforts to secure British West Indian grown 
sugars at the same price as the United States and United Kingdom 
refiners will be willing to pay for them and take the benefit to them- 
selves of the preferential rebate, so it rests with the sellers in the 
West Indies to reach an agreement between themselves, whereby all 
shippers will refuse to sell to Canada unless a premium is paid in 
proof of the preference Canada offers to the West Indies, which it 
was the intention of the Dominion Government should be given as an 
enhanced price to the West Indian planter for his sugar. An agree- 
ment might be arrived at, that a fixed minimum premium he 
established at which sales are to be made to the Canadian refiners, 
either direct or through selling agents whether in New York, London 
or Canada, and that wherever possible an extra price over this 
minimum j)remium should be extracted from the Canadian buyer, 
selling prices, of course, to be governed by what the Canadian 
refiners can buy other sugars at, but these buyers should at least be 
willing to pay half the amount of the preferential rebate in the 
Canadian tariff. The specific duty on sugar entering Canada is on 
raw, for a minimum polarization of 75°, 40 cents per 100 lbs,, 
advancing cents per degree up to 100° paying 77^} cents. The 
duty on 89°, which is the basis of test for sale of Muscovado, 
is 61 cents, from which the preference of 33^ per cent, to British 
grown sugar is 20‘33 cents per 100 lbs., and the duty ou 96° test, 
which is the basis for sale of centrifugal refining crystal sugar, is 
71^ cents, the preference on this i^ate being 23*83 cents per 100 lbs., 
and there really is no reason why the Canadian refiners should not 
pay the whole of the preferential rebate, as an extra return in the 
purchase price to the West Indian grower. Otherwise, the Canadian 
refiners wiU get theii* supplies of Biitish West Indian sugar at nearly 
£1 per ton cheaper than anybody else, thereby increasing their own 
protection to that extent at the expense of the West Indies. 
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CONSULAE EEPOETS. 

Belgium. 

The exportations of both raw and refined sugar in 1 902 sank very 
considerably, more especially those of the former, which were in 
quantity only half those of 1901 and a third of those of 1900, the year 
of their zenith. As compared with 1901, the value of the raw sugar 
exported to the United Kingdom fell by £560,000, and of that sent to 
Canada by £200,000. The chief causes of this were : (1) The i*educ- 
tion of the acreage under cultivation; (2) the poorness of the yield, 
which was 17 per cent, inferior to that of 1901 ; (3) the early sharp 
frosts, which affected the quality of the beetroot crops. 


Imports of British sugar into Belgium 

1901. 

Tons. 

1902. 

Tons. 

Sugar, refined and unrefined . , 

. . 982 

SIO 

Syrups and molasses 

. . 325 . . 

206 

Exports to United Kingdom during 1901 and 1902 

19U1. 

1902. 


Tons. 

Tons. 

Sugar, refined 

. 23,821 . , 

8,789 

, , unrefined 

. 97,352 . . 

32,441 

Besides this the following quantities 

were exported to India and 

Canada : — 

1901. 

Tons. 

1902. 

Tons. 

Canada (unrefi.ned) 

. 26,545 

1,670 

India (refined) 

244 

4,137 


China. 

Comparative figures of the imports of sugar are given below : — 



Quantity. 

1901. 

Cwts. 

1902. 

Cwts. 

Brown 

.. 1,198,971 

2,663,398 

White 

500,463 

862,245 

Eefined 

1,281,548 .. 

1,639,563 

Candy 

73,678 

162,420 

Total . . 

3,054,660 

5,327,626 


High prices and the scarcity of native sugar caused foreign sugar 
to advance. Brown sugar, which in former years used to be largely 
re “imported via Hong-Kong, must last year have been derived from 
elsewhere — possibly the Philippines and Pormosa— as the diminished 
exports from the southern ports cannot have created an abnormal 
increase of this kind. Similarly, the doubled import . of candy sugar, 
which used also to re-enter China via Hong-Kong, must have como^ 
from Europe. . ' : 

j A general lowering -of prices in order to drive beet sugar off the. 
field is no doubt responsible for the all round advance in the above 
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classes and of refined sugar, the output of Hong-Kong refineries. As 
the customs do not classify beet sugar separately, it is impossible to 
ascertain to what' extent it has gained ground, but as was pointed out 
last year, it is not likely to find favour with the Chinese, unless 
disposed of at a nominal figure. 

. The suggestion has been put forward that it may be practicable to 
cultivate beetroot in Manchuria, where, to judge from the circum- 
stance that the three provinces took 106,500 cwts. more of sugar than 
they did in 1901, popular taste for sugar appears to be on the increase. 
Similarly, the northern port of Chefoo increased its consumption by 

300.000 cwts. 

Discouraged by bad crops and growing foreign competition owners 
of land in the south of China, formerly planted with sugar cane, are 
said to be turning their attention to other things. 

Dutch Gtuiana, 

The amount of sugar produced during 1902 was on the whole 
satisfactory. 

1902. 1901. 

Vacuum pan, metric tons . . . . 13,046 . . 12,721 
Eum, litres 1,017,353 . . 1,197,353 

To the United Kingdom there was shipped direct some 4,666 tons of 
sugar, valued at £42,379. In addition to these, sugar products, 
valued at £3,714 were sent to Demerara for transhipment, principally 
to the United States. 

Brazil. 

Bahia . — Exports of sugar in 1902 were £9,000 (55 per cent.) less 
than in the preceding year. The total crop amounted to only 

210.000 bags (that of 1901 being 340,000 bags), and this was nearly all 
consumed in Bahia or Eio de J aneho, which accounts for the great 
falling in exports. 

A number of influential mill owners held an informal meeting at 
Bahia in November, 1902, in order to see whether means could not be 
devised to secure some of the profits which are at present made by the 
middlemen. The combination made by the owners was in so far 
successful that early this year the price of white sugar rose from 2d. 
to od. and 6d. the kilo. It is now proposed to form a legally consti- 
tuted syndicate in order to further ‘ protect the interests of this 
important industry, and provide requisite funds for an experimental 
plantation for the study and improvement of the cane ; sixteen large 
owners have promised their support to* this scheme, which shoflld be 
of great assistance to planters and small cultivators, for it is evident 
that a rise in the price of sugar will be folio wed by a similar improve- 
ment in the value of the cane. 
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PUBLICATIONS EECEIYED. 

The Technology of Sugar, by John. Greddes MTntosb. Scott, 
Greenwood & Co., London, E.C. 10s. 6d. net. 

This book of 402 pages, of well and closely-printed matter, may 
prove interesting, and to some extent useful, to the “ Sugar Works 
Chemist, the Engineer, and also the Public Analyst and othex^s,” 
for whom we are informed in the preface it is intended, and who are 
unable to read, in the original French or German, the treatises from 
which Mr. MTntosh has compiled the bulk of the information 
contained in it. 

As he seems to have taken a good deal of trouble over his task, it 
is to be regretted that his description of Beetroot Sugar Maimfactitre 
is mainly confined to France, for notwithstanding the start obtained 
from the favour lavished on it by the first Napoleon, the French 
industry has been left far behind by its German comp)etitor, both in 
the matter of treatment, and in manipulation. 

The accouixt of Cane Sugar Manufacture is but meagre, and reads 
as if it related to a bygone time, since our author writes : Ordinary 
big miUs, with rolls 78 inches long and 30 inches in diameter, crush 
250 to 300 tons of canes per 24 hours.” But no mention is made of 
what we should call “big mills” nowadays, of which several in 
Cuba, Demerai'a, Honolulu, and elsewhere, are crushing 1,000 to 
1,200 tons, and in some places 2,000 to 3,000 tons in 24 hours. 

The importance of this improvement, which is not recorded, is 
peiEaps less than that of another which has also escaped notice. 
Wet bagasse, we are informed, produces but little steam, “but as 
burning is the only way to get quit of it this has to be put up with, 
and the small number of calorics generated by it in the boilers is 
taken as much advantage of as possible.” Evidently Mr. MTntosh 
has not seen the large sugar estates where green bagasse is the only 
fuel used. 

Sugar Refining is treated with a like scantiness of detail, and the 
little there is is not unfi*equently inaccui’ate or misleading, and 
sometimes both one and the other. For instance, sucrose, or cane 
sugar, Mr. MTntosh says, is obtainable from the juices of the sugar 
cane, the sugar beet, the sugar maple, the sugar palm, and various 
sweet fruits. With respect to the chemical substance called sucrose 
(OigH^gOj^), an anhydride of glucose formed by the union of two 
molecules of the latter, by the elimination of one molecule of water, 
this statement is correct ; but any good housewife will tell 
Mr. MTntosh that the sugar of commerce made from the sugar cane is 
cane sugar, and the sugar of commerce made from anything else is not 
cane sugar, hut something very different, and not nearly so good to 
eat, nor so wholesome. 
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But a I’eally amazing statement is made at page 89, wliere the 
weight of the air held in solution by water is stated to be 
weight of the latter I If this be a printer’s error, it is one of a kind 
which ought not to have been allowed to pass uncorrected in a work 
having any claim, or even any pretentions, to technical usefulness. 
"We are afraid that we cannot admit that it is a printer’s error, for his 
remarks in the context, about the proportions of air pumps for 
vacuum apparatus, leave no doubt that Mr. M’Intosh believes that a 
cubic foot of water, weighing at 60° Fahr. 62*321 lbs., can hold in 
solution, and commonly does hold in solution, at normal atmospheric 
pressure, no less than 3*16 lbs. of air. It does not, and it cannot. 
Eiver or canal water contains volume, spring or well 

water -^th of its volume — not weight. 

Another instance of similar inaccuracy, although of minor import- 
ance, is the statement at page 203 that pressures of 4J to 54 kilo- 
grammes per square centimeter are equivalent respectively to 65 lbs. 
and 70 lbs. per square inch. As a matter of fact, they are equivalent 
to 64 lbs. and 78*2 lbs. per square inch respectively, hli*. M‘Intosh’s 
remarks about turbines are scarcely less misleading than the 
inaccuracies we have just quoted. One would suppose, from his book, 
that Weston’s Centrifugal Machine, which was patented over 30 years 
ago, is only to be found in cane sugar factories, whereas it is in 
general use all over the world. 

But nowhere is Mr. McIntosh less felicitous than in his suggestion 
to substitute friction wheels of different diameters (see Diagram No. 
68, page 292), for toothed crown wheels to drive mill rolls. It does 
not seem to have occurred to him that there can be no possible way 
of pressing the rolls together when friction wheels prevent it. But 
perhaj)s this does not matter, for he might start grinding with his 
rolls and friction wheels set up to his liking, and then no cane at all 
would go through his mill, and there would be an end of all his 
troubles, and his sugar crop in the bargain. 

One further matter he treats of in his brief account of cane sugar 
manufacture which he might as well have left alone, for his descrip- 
tion of the working of the diffusion plant at the “Magnolia” Estate 
in Louisiana is little more than ancient history, because Grovernor 
Warmoth found the plant, as so fully described by Mr. McIntosh, 
so inefficient, that he thz’ew it all out and replaced it by a new set of 
diffusion cells in two rows, and a large Eillieux evaporator. This 
new plant was working well in the crop of 1900-1901, and has 
continued to work well up to the pi'esent time. 

We have not much more to say. At page 336 in the part describing 
the “Eefining of Sugar,” Mr. MTntosh tells us that the specific 
gravity of liquor of 28° Beaume is 1 ‘225, and he says it contains two 
parts of sugar to one part of water. This is another instance of 
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inaccuracy and is misleading. Liquor of 28° Beaume, as tables 
easily accessible will show Mr. M’liitosb, is of the density or specific 
gravity of 1*2407, and it contains 6*3994 lbs. sugar and 6*0 146 lbs. of 
water per gallon. Wben it is added further on, in describing the 
first operation in refining sugar, which consists in the melting of raw 
sugar with water and steam in order to make a liquor of 25° to 33° 
Beaume (save the mark), in the tanks called ‘‘blow ups,” Mr. 
M‘Intosh goes out of his way to slate that the operation is not carried 
on with weighed or measured portions of sugar and water, but that 
the man in charge runs portions of each into the “ blow-ups” just as 
he thinks proper, his only gidde throughout being a Beaume Baccharo- 
meter ^ we imagine that most of our reader's will have , no difficulty in 
judging for themselves whether the author is a practical man or not. 

Difficulty has always existed in the way of fully intelligible 
communication between the designers and constructors of sugar 
machinery, and planters of sugar producing crops, and manufacturers 
of sugar. No doubt a comprehensive treatise setting forth in plain 
language “ understandable of the people” the abundance of technical 
data which years of investigation and practice have established, would 
be useful to everyone concerned. 

But two things there are, which must be absolutely inadmissible in 
such a work — Blunders and Puzzles. 


We have received the 1904 catalogue of Messrs. Watson, Laidlaw 
AND Co., Grlasgow, which is a profusely illustrated publication of 
some 140 pages, dealing with every kind of machine or apparatus 
manufactured by the firm. Centrifugals and hydro-extractors 
naturally receive the most attention. In the Supplement A., 
accompanying the catalogue, the latest designs are shown. One 
novelty is a set of six water-driven machines, arranged in a circle. 
These are meant to be placed immediately below the vacuum pan 
receiver, which is fitted with a charging spout capable of moving round 
the entire circle. Prom a publisher’s point of view this catalogue 
leaves nothing to be desired, save possibly stiffer backs for the cover. 


Peactical Notes on the Driving op Centrieugal Machines 
BY Belt, Water, and Electricity, is the title of a small 4to 
pamphlet issued by the well-known firm of Messrs. Pott, Cassels 
and Williamson. The gist of it i.s an enunciation of the supeiuority 
of the electric drive for centrifugals over the other two systems; 
and there is no doubt that for those factories where electric power 
is available and cheap the merits of this method are worth considering 
The pamphlet will, we believe, be sent free on application. 
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MOOTHLY LIST OP PATENTS. 
Communicated by Mr. W. P. Thompson, C.E.,F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

ENGLISH. — APPLICATION s . 

25481. A, Ash’W'ORTH, Bury. ImprovemeMs in the production of 
saccharin. 23rd November, 1903. 

26665. W. C. Salisbury and A. J. Kramper, London. An 
improved process of obtaining syrup from beets, cane, corn, root crops or 
other suhstances containing saccharine matter. (Complete specification.) 
5th December, 1903. 

26779. J. C. P. Laeeuille, London. Improvements in and in 
connection with annular moidds for treatmg sugar by centrifugal action. 
7th December, 1903. 

ABRIDGMENTS. 

18044. J. Ejuvanek, Kiew, Eussia. Improvements in and relating 
to the -manufacture of sugar. 20th August, 1903. This invention has, 
for its object a process for making sugar in slabs, strips, or blocks 
characterised by the fact that the mass is filled in vacuo into the 
moulds and that the syrup contained in the mass is first completely 
driven ofi with moistened air, before a commencement is made with 
the addition of the better syrup. 

28186. G. Deutsch, Vienna XIX. Improvements in apparatus 
for whitening sugar in centrifugal machines by means of steam. 20th 
December, 1902. This invention has for its object an apparatus 
for whitenirig sugar in centrifugal machines by means of steam, 
characterised by the interposition between the steam main and the 
steam spraying nozzle, which is placed in the centrifugal machine, of 
a combined steam-drier and wire-drawing valve, from which the 
separated water mixed with steam is allowed to flow into the casing 
of the centrifugal while steam of higher temperature than would 
correspond to its pressure is caused to flow to the nozzle. 

Copies of all published specifications with their drawings in these 
lists can be obtained. from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German, In oi’dering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AND EXPORTS OP SUGAR (UNITED KINGDOM , 

To END OF Kovembeb, 1902 AND 1903. 

IMPORTS. 


Raw Sugars. 

Grermany 

Holland 

Belgium 

i 

Quantities. 

Values. 

1902. 

Gwts. 

6,020,178 

313,902 

563,278 

1,702,168 

121,206 

' 5,430 
126,814 
565,507 
623,371 
323,948 
182,979 
1,231,098 
151,550 

1903. 

Cwts. 

5,009,176 

187,450 

1902. 

£ 

2,098,214 

101,471 

200,014 

1903. 

£ 

2,114,343 

72,541 

279,143 

France 

527,521 

1,588,984 

449,261 

70,646 

333,824 

69,148 

418,386 

305,164 

273,598 

597,333 

922,894 

230^794 

666,813 

218,536 

25,285 

137,290 

27,074 

184,711 

109,396 

101,153 

359,425 

425,893 

Austria-Hungary 

Java 

Philippine Islands 

Peru . . 

Brazil 

Argentine Republic 

Mauritius . . 

British East Indies . . 

Br.W. Indies, Guiana, &c. 
Other Countries 

42^478 

*1,680 

44,206 

186,518 

229,629 

111,398 

67,375 

726,448 

58,674 

Total Raw Sugars ...... 

11,931,429 

11,427,748 

4,524,779 

4,952,397 

Refined Sugars. 

Germany 

Holland 

Belgium 

France 

Other Countries .......... 

12,404,397 

2,194,408 

142,972 

2/205,483 

32,752 

13,302,649 

2,029,951 

125,507 

816,245 

870,048 

6,432,321 

1,258,785 

82,541 

1,157,219 

15,013 

6,983,814 

1,193,378 

73,642 

463,038 

431,162 

Total Refined Sugars . . i 
Molasses 

16,980,012 

1,262,831 

17,144,403 

1,510,036 

8,945,879 

242,497 

9,145,034 

275,954 

Total Imports 

30,164,272 

30,082,187 

13,713,155 

14,S73,38r> 


EXPORTS. 



British Refined Sugars. 

Cwts. 

Gw’ts. 

£ 

£ 

Sweden and Norway ...... 

39,351 

31,879 

21,391 

16,076 

Denmark 

122,934 

92,699 

62,210 

50,520 

Holland 

66,011 

62,990 

34,510 

33*762 

Belgium 

9,343 

7,712 

10,727 

4,648 

5,470 

Portugal, Azores, &c. ...... 

9,693 

3,863 

5,529 

Italy 

22,664 

8,132 

767,893 

10,669 

3,780 

Other Countries 

394,969 

233,170 

472,759 

Foreign & Ooloniau Sugars. 

662,984 

984,013 

370,461 

687,896 

Refined and Candy ........ 

42,588 

40,412 

27,202 

25,225 

Unrefined ................ 

84,818 

56,038 

41,779 

29,706 

Molasses 

2,528 

1,889 

996 

905 

Total Exports 

792,918 

1,082,352 

440,438 

643,732 
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UNITED STATES. 


fWilUtt %o,) 


(Tons of 2,240 lbs.) 

1903. 

Tons. 

1902. 

Tons. 

Total Receipts, 1st Jan. to Dec. lltk . , 

1,589,834 .. 

1,746,319 

Receipts of Eefined ,, ,, ,, 

1,364 .. 

18,778 

Deliveries ,, ,, ,, 

Consumption (4 Ports, Exports deducted) 

1,576,130 .. 

1,768,453 

since 1st January 

1,627,156 .. 

1,717,611 

Importers’ Stocks (4 Ports) Dec. 9th . , 

16,089 .. 

3,178 

Total Stocks, Dec. SOth . . ' 

64,000 .. 

186,076 

Stocks in Cuba ,, 

105,000 . . 

51,500 


1902. 

1901. 

Total Consumption for twelve months . . 

2,566,108 .. 

2,372,316 

CUBA. 



Statement of Exports and Stocks of Sugar, 1902 and 1903. 


1902. 

1903. 

(Tons of 2,240lbs.) 

Tons. 

Tons. 

Exports 

761,077 .. 

879,200 

Stocks 

68,727 . . 

122,638 


829,804 . . 

1,001,838 

Local Consumption (twelve months) .... 

40,250 . . 

39,570 


870,054 

1,041,408 

Stock on 1st January (old crop) 

19,873 . . 

42,530 

Total production for season. . . 

850,181 .. 

998,878 


J. G-uma. — E. 

Mejee. 

Havana^ SOth November, 1903. 




UNITED KINUDOM. 

Sta-Tement or Imports, Exports, akd Consumption for Eleven Months 
ENDING NoTEMBER 30tH. 


Imports. Exports (Foreign). 

Sugar. 1903. 1902. 1901. 1903. 1902. 1901. 

Tons. Tons. Tons. Tons. Tons. Tons. 

Refined 857,220 .. Si9,000 .. 926,062 2,021 .. 2,129 .. 341S 

Raw.. 571,387 .. &96,57a .. 583,096 2,802 4,241 .. 5,622 

Molasses 75,502 .. 62,642 .. 78,655 94 .. 126 ., 2,501 

Total 1,504,109 ..1,508,213 ..1,587,613 4,917 ,. 6,496 ..11,541 

Home Consumption. 

1903. 1902. 1901 

Tons. Tons. Tons. 

Refined 807,975 .... 845,675 .... : 

Raw..,. 411,901 .... 573,449 .... 

Molasses 72,384 .... 60,336 

Total 1,292,260 .... 1,479,460 .... — 

iesff Exports of Britisti Refined ...... 49,201 .... 33,149 .... — — 

Het Home Consumption of Sugar .. .. 1,243,059 1,446,311 ,,,, 1,539,767* 


* Trade estimate. 
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Stocks of Sugak ik Eueope at tjkevek dates, Dec. 1st to 30th, 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1903. 

93 

1376 

810 

611 

307 

3198 



1902. 

1901. 

1900. 

1899. 

Totals 

. . . . 3057 . . 

2952 .. 

2433 .. 

2208 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending IS^ovember 30th, in thousands of tons. 
(From Lichfs Monthly Circular. J 


Great 

Britain. 

Germany ' 

1 

France. 

Austria. 

Holland, 
Belgium, 
&c. ' 

Total 

1902-03. 

Total 

1901-02. 

Total. 

1900-01. 

1694 

862 

580 

421 

507 

i 

4065 

4026 

4117 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 


OF THE THREE PREVIOUS CAMPAIGNS. 

("Fi'om Jjichfs Monthly Circular.) 

1903-1904. 1902-1903. 1901-1902. 1900-1901. 

Tons. Tons. Tons. Tons. 

aermany 1,940,000 ..1,748,556 ..2,304,924 ..1,984,186 

Austria 1,230,000 ..1,057,692 ..1,302,038 ..1,094,043 

France 770,000 833,210 ..1,183,420 ..1,170,332 

Russia ...1,200,000 ..1,250,000 ..1,098,983 .. 918,838 

Belgium 225,000 .. 215,000 .. 334,960.. 393,119 

Holland ....... 125,900 . . 102,411 . . 203,172 , . 178,081 


Other Countries . 410,000.. 350,000.. 393,236.. 367,919 
5,900,000 5,556,869 6,820,733 6,046,518 
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Budget Prospects. 

With the approach of Spring, the annual speculations regarding the 
character of the next Budget invariably crop up. As a starting 
point this 3"ear, we have assurances that the income to be derived 
from last year’s Budget is not coming up to expectations, and that 
therefore economy will be a guiding feature in the forthcoming 
proposals. Our chief concern is the tax on sugar. This has always 
been an unpopular impost in certain interested quarters, and there is 
no doubt that if the manufacturers in this country of goods in which 
sugar forms an ingTedient have been hit by the changes in the sugar 
legislation instituted the last year or two, the}^ owe it to the import 
tax of 4s. 2d. per cwt., and not, as they loudly assert, to the changes 
brought about by the Brussels Convention. But how far the 
consumer has been a:ffected is really the only point to be seriously 
considered, and there is little reason for supposing that he has 
suffered any appreciable loss. Only last October a member of a firm 
of retail grocers having shops all over the Kingdom stated that their 
prices for sugar were the same as had held for some years past. The 
tax of 4s. 2d. has therefore been largely paid by the middlemen. 
Whether this tax will now be modified, or even withdi’awn, remains 
to be seen ; but we rather fancy neither step will be taken this year. 
We should have preferred to have seen it reduced to one-half in the 
case of sugar coming from British Colonies, while fully retained for 
foreign sugar ; but we are, unfortunately, precluded from taking 
such a step owing to the provisions of the Brussels Convention, which 
debar us from granting any preferences to our Colonial sugar for the 

4 
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next five years at least. As surprise lias been expressed in certain 
quarters that a Government of which Mr. Chamberlain was a guiding 
hand should have consented to so tie its hands, it may as well be 
pointed out that, at the time the negotiations were proceeding it 
looked as if a refusal on our part would have tended to wreck the 
Convention. Had the present day views on fiscal reform been 
broached and similarly supported two years earlier, the Government 
might have summoned up enough courage to stick to Colonial 
preference whatever the other States might have to say. But 
apparently the necessary courage was not forthcoming, hence the 
perpetration of what was to us a blot in an otherwise successful 
Convention. Nevertheless, when we consider that the present 
Government may, for all we know, be turned out of office in the near 
future and replaced by a less ‘‘Imperially-thinking” body of 
politicians, we may as well be thankful that so much has already 
been accomplished towards the attainment of fairer trade relations in 
sugar. 

Rapid Crystallization Without Motion. 

In a short paper read before the Berlin Congress of Applied 
Chemistry, last June, M. Maurice Lambert, of Toury, France, gave 
some details of a process of rapid crystallization without motion 
which has been at work for the last four years at the Toury sugar 
refinery. It is founded on purely chemical principles. This factory, 
like most others, is arranged for working in vacuum. The runnings 
from the 1st product are concentrated in vacuo at 90° C. to 40° Be., 
then drained ofi and passed into so-called crystallizers wherein the 
masse-cuite without any stirring crystallizes out fully in 24 hours. 
The chief role in this process lies in the crystallizers ; these consist of 
trapeze-shaped receptacles which with their partitions are made of 
sheet metal. The bottoms possess conical openings which can be 
closed when required. At the end of 24 hours a large amount of very 
fine crystals has formed in the mass, and cooling has rendered the 
contents very concentrated. Hereupon the bottom apertures are 
opened and the molasses drained ofi. This draining lasts 70-80 hours, 
after which the bottom doors are again closed. The masse-cuite 
remaining in the crystallizers is then dissolved in 2nd saturation 
juice. By means of a circulating system the juice can pass repeatedly 
through the crystallizer, entering at the bottom and spreading 
through the sugar mass ; after being sufficiently concentrated it fiows 
ofi at the top through a drain pipe. Lest the juice should get cold 
during circulation, it passes through a heater previous to entering 
the crystallizer. The circulation is fully automatic, so that very 
little supervision is needed. When the sugar solution in the 
crystallizer attains a concentration of 28° Be. to 30° Bg. it is filtered 
and is then completed. 
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The results obtained have been as follows : — The output in refined 
sugar amounted to 82-88^ of the beet sugar, and only 4 kg. of raw 
yellow sugar were turned out per 100 dz. refined. These results have 
been obtained only by means of two saturations without sulphuric 

acid. 

Molasses in Canada. 

A copy of a further and supplementary Customs Memorandum has 
been received by the Board of Trade relating to the duty payable on 
molasses imported into the Dominion of Canada, which is as 
follows : — 

“ In view of the frequent importations of molasses found to contain 
“ an admixture of glucose, it is ordered that J cents per lb. duty be 
“ collected on molasses entered at Customs in Canada, and claimed 
“ to test not less than 35° pending lest by polariscope at the Customs 
“ Department at Ottawa — subject, however, to refund of duty if the 
“ molasses be subsequently found entitled to entry under Tari^ item 
“ 441. In the case, however, of molasses imported direct to a 

Canadian port from the West Indies or Guiana, the Collector may 
‘‘ allow delivery on payment of duty under Tariff item 441, upon 
“ importers undertaking to amend the entry when so required, if the 
‘‘ Collector deems it advisable to do so after examination of the 
‘‘ importation.” 

It should be added that the text of Tariff item No. 441 of the 
Customs Act 16 of 1897, above referred to, is as follows: — 

“ Molasses produced in the process of the manufacture of cane 
‘‘ sugar from the juice of the cane without any admixture with any 
“ other ingredient, when imported in the original package in which 
‘‘ it was placed at the point of production, and not afterwards 
** subjected to any process of treating or mixing, the package in 
“ which imported, when of wood, to be free: — 

Per gallon. 

f aj Testing by the polariscope, 40° or over If cents 

fh J When testing by the polariscope less than 

40° and not less than 35°.... ,, 

With an additional duty of 1 cent per gallon for each degree or 
fraction of a degree less than 40 degi’ees.”] 

Messrs. McOnie, Harvey & Co., Ld., Glasgow, have opened a 
London Office at 27, Mincing Lane, E.C. It should be pointed out 
that the London office of Mr. Bobert Harvey, Chairman of that firm, 
is at the same address, and not in Mark Lane as stated in our 
January number. 

Bor the paper A Study in Eaffinose Determinations” appearing 
on pages 20-27 of the present volume, we were indebted to the 
Journal of the American Gliemical Bodety ; but by an oversight we 
omitted at the time to give them credit for the same. 
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THE EEENOH SUBSTITUTE EOE EEFININU IN BOND. 


Thirty years ago the French beetroot sugar factories received no 
bounties; they worked strictly “in bond,” no duty was jDaid on the 
raw material — the roots — and therefore the sugar produced remained 
“ in bond ” — that is, no duty had yet been paid on it, and no draw- 
back was, therefore, required when the sugar was exported. The 
French Government found it quite practicable to treat hundreds of 
factories scattered over the rural districts under the strictest excise 
supervision, and to extend that supervision to the sugar which 
travelled about the country, bound either to the Paris refineries, to 
bonded warehouses, or to the shipping i^orts for exj)ortation. It was 
a great undertaking, but it was done with perfect ease, and with 
absolute efficiency. 

At that time our Government called on the French Government to 
ai^ply the same system to the three or four monster refineries in Paris, 
and thereby to abolish the great bounty which those establishments 
were enjoying, owing to the fact that the sugar, when it reached the 
refinery, was charged with a duty on the basis of an entirely 
erroneous estimate of its yield, while the full duty on refined sugar 
was returned to the refiner on its exportation. What could be done 
with hundreds of beetroot factories scattered over the face of the 
country could he much more easily accomplished with three or four 
refineries under the very eyes of the authorities in Paris. It appeared 
inci'edible that the French Government should first go to enormous 
trouble and expense to protect the revenue and prevent their 
agricultural sugar industry’from obtaining the slightest bounty, and 
then allow the revenue to slij) through their fingers when this great 
national production passed through the hands of three or four Paris 
refiners. 

When the Prench Government replied with a non possumiis it was 
evident that they were determined to maintain the Paris refiner’s 
botmt}^. No other valid reason was given or suggested, As time 
went on, however, the French Government, for the protection of its 
revenue, saw fit to reduce this bounty by improving the method of 
estimating the yield. Saccharimetry was substituted for classification 
by colour. But that gave no 'international security for the abolition 
of the bounty. At the Paris Conferences of 1876-77 this was very 
clearly demonstrated, and therefore, when the Conference assembled 
again in 1888, the British Delegates, well supported by Belgium 
and Holland, insisted on the matter being made quite clear iu the 
wording of the Convention, which accordingly said ; — 

“The High Contracting Parties engage to levy the tax on the 
quantities of sugar intended for consumption without granting on 
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exportation any drawback or repayment of duties, or any writing off 
wbich can give rise to any bounty.” 

This was quite clear. Unfortunately the British G-overnment 
failed to ratifj^ the convention. But as time went on it was alleged 
that the French Grovernment had at last adopted Eeffning in Bond. 
This, it appears, was not the case. They did, indeed, make some 
pretence of excise supervision, but they still charged the duty on the 
raw sugar on the basis of its anal^’^is, and they did not even attempt 
to verifj^ this presumed yield by weighing the refined sugar at the 
other end of the process. They declared that it was quite sufficient 
to examine the molasses (1) and see that the quantity of sugar 
contained in it corresponded with the deductions established by the 
analysis of the raw sugar. This was a far more elaborate and 
troublesome process than the simple weighing of the refined sugar as 
it went out. Why was a difficult proceeding substituted for an easy 
one ? They said that the weighing of the various parcels of refined 
sugar would be impossible. If so, then how is it that it is done 
successfully and easily in this country and in all the other countries 
which are parties to the present Convention ? 

But even if the refined sugar were weighed there would still be no 
international securitj^ against bounties, unless they adopted the 
principle laid down in the passage quoted above from the Convention 
of ISSS. Eeally, the only object of Excise supervision — “ Befiniog 
m bond ” — is to do awaj^ with the charging of dutj^ on the raw sugar, 
to abolish the estimated yield, and to levy the duty on that portion of 
the refined sugar which goes into consumption, exporting the balance 

in bond,” that is, without its having paid any duty, and, therefore, 
without its claiming any drawback. To this, again, the French 
G-overnment reply that they require they charge for duty on the raw 
sugar as a security against fraud. It is no security. Their security 
for the revenue is the Excise supervision and the weighing and taxing 
of all the products of the refinery. If that is not considered by them 
to be sufficient, by all means let them weigh and aiialj^se the raw 
sugar as carefully as they like. But directly the charge the duty on 
it the security, from an international point of view, is gone. If we 
know that duty is paid only on the refined sugar as it goes into 
consumption, and that exported sugar receives no drawback, then we 
are convinced that the bounty is abolished. We do not care then 
whether the Excise supervision be good or bad, whether the analysis 
be right or wi*ong. But so long as duty is paid on the raw sugar and 
drawback paid on the refined we have nothing to rely upon hut the 
assurance of the French Government that their accounts ai'e 
well kept. That is no international security ; and, moi’eover, 
the , very fact of their clinging to a difficult, complicated and 
unreliable system when an easy, simple, and secure one would better 
answer the purpose must necessarily give rise to the very natural 
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assTimption that there is some hidden reason for so tortuous a 
proceeding. 

It apx^ears from the Expose des Motifs of the new Erench Projet 
de loi that this question has been seriously raised by the Permanent 
Commission at Brussels, and that the French Government have been 
requested to put their legislation into conformity with the terms of the 
Convention. A Bill has, consequently, been brought in and is now 
published. It professes to be a Bill for refining in bond, but it is 
nothing of the kind. The sugar is not in bond, the duty is still to be 
paid on the raw sugar, and the refined sugar exported will still 
receive a certificate of export, which is as good as a bank note for 
25 fr. per 100 k. 

Again it seems that there must be some reason for clinging to a bad 
and difficult system when a good and easy one would appear to be 
preferable, even from the point of view of the French Eeveniie no less 
than from that of the International Abolition of Bounties. "WTiat is 
this reason ? Unless it be a very good one and speedily given, we 
can only infer that there must be something behind which it is not 
desirable to disclose. 

There was a Convention in force for the abolition of bounties from 
1864 to 1874, the terms of which were never can-ied out by France. 
Are we to find the same thing happen with the Convention of 1902 ? 
We cannot believe that the other countries, who have all put their 
refineries under a strict system of refining in bond, will tolerate this 
attempt to evade the terms of the Convention. 


STOCKS OF SUGAE ANTICIPATED ON 
SEPTEMBEE 1st, 1904. 

(Abridged from the Siicrerie Beige), 

Since 1896 we have endeavoured at the beginning of January each 
year to calculate the stocks of sugar that would be in existence the 
following 1st of September. In almost every case our figures were 
justified, with the excex)tion of last year when the figures for tons in 
raw sugar exceeded our estimate by 289,586 tons. The xmincipal 
cause of this discrepancy was due to the varying calculations for cane 
sugar. Save in Java, no definite means exist for accurately gauging 
the production of cane sugar in the vaiious countries, hence we have 
had to fall back on the mean calculations of three experts. Their 
original average was a surplus of 12,707 tons, but it was subsequently- 
altered to 141,492 tons (mean). This difference, added to that due to 
an apparent decrease in consumption previous to last September in 
countries which were about to abolish their bounties, accounts fully 
for the above mentioned discrepancy. 
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But tliere is still greater difficulty in calculating to-day tlie stocks 
available next September owing to considerable changes brought 
about by the new regime inaugurated by the Brussels Convention. 
We still think however that the attempt is worth making. 

The stocks existing on December 1st, 1903 (from which date the 
estimate begins) were 

Tons in Raw Sugar. 

December 1st, 1903 3,566,900 

’ „ ,, 1902 3,469,300 


Difference 97,600 

The total quantities of sugar available between December 1st and 
September 1st next compared with those of the preceding campaign 


are estimated as follows (in tons of raw) 

1903-04. 

1902-03. 

Stocks of sugar on 1st December . . 

3,566,900 

. 3,469,300 

Germany (production) 

515,849 

507,065 

Austria-Hungary (production) 

294,025 

. . 300,911 

France (production) 

178,971 

154,567 

Belgium ,, 

27,981 

30,750 

Holland ,, 

14,862 

18,675 

Other European Countries (production). 

— 

— 

Cane sugar (difference) 

287,774 

4,886,362 

.. 4,481,268 

being an increase of 405,094 tons. 

The figures of cane sugar are estimated from the following experts^ 

figures : — 

1903-04. 

1902-3. 

Bi fEeren.ee, 

P. 0. Licht 4,000,000 . . 

3,687,909 

. . 312,091 

Willett & Gray .... 4,437,800 . . 

4,144,569 

. . 293,231 

Prager Zuckermarkt . . 4,433,000 . . 

4,175,000 

. . 258,000 


Mean 287,774 

But from this figure of 405,094 tons the increase in consumption in 
the countiies |)arties to the convention will detract somewhat this 
year. We believe, for reasons previously given, that this increase 
will amount to 25 


Now the consumption in those countries has been 

Prom September 1st, 1902 to September 1st, 1903 . . 1,503,275 

,, ,, ,, ,, December 1st, 1902 .... 503,361 

Diffei’ence (roughly) 1,000,000 


Hence an increase in consumption of 250,000 tons refined or 278,000 
tons raw may be looked for. 

The excess is consequently reduced to 405,094 — 278,000 = 227,094 
tons. An increase in consumption may also be looked for . in the 
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United Kingdom and the United States of America. But on the 
other hand, -we may be able to raise the extent of production of sugar 
in Europe ; so that all things considered, it is safe to admit that the 
stocks of sugar on September 1st, 1904, will not be appreciably inferior, 
and may be slightly higher, than those of September 1st, 1903. 

We therefore estimate the stocks on 1st September as follows : — 

Tons. 

Stocks of sugar on September 1st, 1900. . . . 534,720 

,, „ ,, 1901 .... 911,776 

,, ,, „ 1902.. .. 1,809,511 

,, ,, ,, 1903 .... 1,775,827 

,, „ ,, 1904.. .. 1,800,000 (?) 

It is easy to account for these figures. We need not exj^ect any 
diminution in the production of cane sugar. On the contrary, it is 
probable that the suppression of bounties in Europe and the new 
reciprocity treaty concluded between Cuba and the United States will 
result in a fresh increase in the jDroduction of cane sugar, though this 
may possibly be balanced by an increase in the consumption of 
countries over-sea. 

On the other hand the European Governments in general, and 
Austria-Hungary, and Holland in particular, do not sufficiently grasp 
the advantages offered from an economical point of view in the su])- 
pression, or at least in the reduction, in the sugar duties, so that the 
public is still prejudiced against the use of sugar. It will doubtless 
be a good while yet ere the consumption increases in desirable 
proportion. 


Consequently for the time being the only method for raising the 
price of sugar is a serious reduction in beet sowings, especially in 
those ‘ ‘ Convention ” countries which export sugar, and whose actual 
production is — 

Tons (raw). 

Germany 1,897,300 

Austria-Hungary 1,163,000 


Erance 


778,200 


Belgium 


199,200 


Holland 


123,200 


Total 4,160,900 

To reduce the stocks by 500,000 tons, it will be necessary to reduce 
the sowings of heet at least 12^', or even 15 to 20 ^ if we take into 
considex-ation the exceptionally poor yields obtained this year in most 
countries. And this wull be particularly necessary in the case of 
Germany and Austria-Hungary who between them account for mox’e 
than three-fourths of the area it is proposed to reduce. 
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But they decide to so act ? Unfortunately we have good 
reason to doubt it, for the sugar associations of Germany and Austria 
will not even take the trouble to consider seriously the propositions 
which have been made by their colleagues in Belgium and France 
with a view to regulating by united action the exportation of sugar 
by means of a reduction in the production. 


NEW CENTEAL SUGAE EACTOEY FOE ANTIGUA. 


For many years it was contended that the abolition of the Foreign 
Sugar Bounties would lead to an improvement in the manufacture of 
sugar in the West Indian Islands, and that with imimoved machinery 
they would be able to hold their own against the competition of all 
comers. That this contention was justified is proved by the establish- 
ment of the Antigua Central Factory, Limited. This Company, 
which has received the support of the British Government, has been 
formed for the purpose of erecting a modern factory with aE the 
latest improvements for the manufacture of Cane Sugar in the Island 
of Antigua, and the promoters have placed the order in the hands of 
the well-known, long established firm of The Mirrlees Watson 
Company, Ltd., of Glasgow. The contract is unique in many 
respects. In the first place the factory has to be to the entire satis- 
faction of the British Government, and in the second place the 
Miri'lees W^atson Company have undertaken the entire responsibility 
of supplying, erecting and running a modern factory. They have 
selected the site, and on what was a flat pasture they intend to erect, 
equip, and to turn over to the proprietors a thoroughly well-arranged 
and up-to-date factory. The present scheme is for a factory to make 
3,000 tons of grey crystals in 100 days, but the factory is so designed 
that without disturbing any of the arrangements it may be doubled 
or extended to any desired extent. The plant now in the course of 
manufactui’e consists of a powerful double crushing set of mills with 
provision for hot and cold macei*ation. Sulphuring arrangements 
are provided, so that if necessary a very high class of sugar, ready 
for immediate consumption, may be turned out. The clarifying 
arrangements are of the most modern high pressure type, with ample 
provision for the subsidence of the juice, with high pressui’e 
eliminators for the further cleaning of it before it enters the triple 
e^et. The evaporating arrangement consists of a modern triple eifet 
with large vapour pipes and especially designed arrangements for 
pireulation of the juice and of the steam, and very considez'abl© 
attention has been bestowed upon the arrangements for the removal 
of the water of condensation from the various calandrias. Two 
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vacuum pans are provided of ample capacity with large heating 
surface, a central condensation plant being provided for the whole of 
the evaporating plant with very high-class dry slide valve air pump, 
Torricellian condenser, and cooling tower. The first sugars are cured 
hot, the dry sugar being conveyed, elevated, and delivered into the 
sugar store without any handling. The resultant molasses is cleaned, 
re-boiled, and struck into malaxeurs, the resultant masse-cuite being 
delivered by a magma pump into special 2nd sugar centrifugals. 
Arrangements are also provided for the use of second sugar as seed 
grain, if so desired. Ample plant is provided for the treatment of 
scums in large blow-ups and filter presses, with a light railway for 
the removal of the filter press cake. The green megass from the 
mills is delivered immediately into two of the most modern green 
megass burners attached to water tube boilers, and a carrier from the 
megass burners is so arranged that any surplus megass can be 
conveyed to a megass store, and as occasion arises withdrawn and 
returned to the boilers with a minimum amount of handling. A 
fully equipped machine shop is attached to the factory, with a 
travelling crane commanding the whole of the grinding plant, so that 
any part of this plant may be examined, overhauled, or replaced in 
the shortest possible time. The works are to be illuminated 
throughout by electric light. The buildings are of iron, specially 
designed to resist hurricanes, to which this island is subject. 

Altogether this is a most modern and up-to-date plant, and the 
promoters and builders believe that sugar will be produced at a 
cheaper rate than in any other sugar-growing country, owing to the 
very careful manner in which the whole of the arrangements and 
plant have been designed. 

The consulting engineer under whose supervision the work is 
being executed is Claude T. Berthon, Esq., A.M.I.C.E., of Ceylon 
House, Eastcheap, London, B.C. 


In Fiji some 30,000 acres are under cane cultivation. Of the five 
existing sugar factories, three belong to the Col. Sugar Eefiniug Co., 
of Sydney. 

The latest use to which the banana has been put is to manufacture 
therefrom a flour for making brown bread. This bread has a flavour 
peculiar to itself, and one that may not be taken to at first trial. 
But it compares favourably with most other brown breads, and is 
claimed to be more nutritious and digestible than any of them. The 
flour known as “Bananine” is manufactured sc^ly by Messrs. 
Jos. Appleby & Sons, Ld., Bootle, Liverpool, and those to whom 
brown bread is a favourite article of diet might do well to give it a 
trial. 
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EGYPT. 

The Phese^tt Situation in the Sugar Trade. 

The prophecy that, in consequence of the increased activity shown 
by the “ Societe Generate des Sucreries et de la Eaffinerie d’ Egypte” 
in purchasing the nine Daira Semi eh factories, the imports of sugar 
into Egypt would suffer a decrease, is well on the way to fulfilment ; 
and the particular conditions of the first seven months of the current 
year show an even greater fall than had been anticipated. 

The imports of European sugar into Egypt, which reached their 
zenith in 1902, have been as follows the last three years : — 



1902. 

1901. 

1900. 


Tons. 

Tons. 

Tons. 

Austria-Hungary . 

. 8,625 

4,437 

2,987 

Eussia 

717 

2,938 

2,946 

Germany 

856 

31 

25 

Other countries 

164 

18 

83 


10,362 

7,424 

6,041 


The imports during the first seven months of 1903 were as follows: 

1903. 1902. 


January . . 

Tons. 

712 .. 

E. lbs. 

6,975 . 

Tons. 

.. 1,659 

E. lbs. 

.. 16,661 

Eebruary .... 

526 .. 

5,255 . 

. . 1,302 

. . 12,537 

March 

439 .. 

4,532 . 

.. 1,044 

. . 9,764 

April 

230 . . 

2,444 . 

939 

. . 8,845 

May 

149 .. 

1,605 . 

845 

7,859 

June 

408 .. 

4,071 . 

618 

5,475 

July 

362 .. 

3,764 . 

718 

. . 6,280 

2,826 28,646 7,125 67,421 

The countries concerned with these imports, and their respective 

shares, were: — 

Tons. 

Austria-Hungary 2,293 

1903. 

E. lbs. 

.. 23,431 

Tons. 
.... 5,495 

1902. 

E. lbs. 

.. 52,896 

Eussia., .. 

522 

. . 5,084 

.... 713 

. . 6,446 

Germany 

— 

— 

.... 844 

.. 7,213 

Other Countries 

11 

131 

.... 73 

866 

2,826 28,646 

As seen, the decrease in the Austrian 

7,125 67,421 

supply is the most striking 


and seems all the more noteworthy when we perceive that of the 
quoted 2,293 tons of Austrian sugar, nearly 1,800 tons were delivered 
in the first four months, whilst in the remaining months of May, 
June and July, only 500 tons were dispatched fi'om Trieste. The 
Austrian production has therefore fallen to a scarcely appreciable 
minimum. The Eussian supply, on the other hand, which in former 
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years was of little inij)ort, appears to be on tbe increase and the view 
is now generally held that the Russian sand sugar is the onty 
European production which can look for an increased sale in Egypt. 
It is its cheapness alone that accounts for its success. Just 
lately large buyings of this commoditj^ have been undertaken for 
October-Deceniber delivery at prices which varied between 211 and 
22-J- frs. per 100 kg. c.i.f. Alexandria. These c|uotations are so low 
that they not mei’ely defy competition, but even the “ Societe des 
Sucreries d’Egypte ” has been outbid and, far from hindering the 
Russian import, has bought large quantities of this sugar on her own 
account. 

The above cited decrease in the sugar imports of Egypt, cannot be 
a matter of surprise ; it is more a question of wonder how a land that 
for some years has produced itself 90,000 to 95,000 tons per annum 
of raw sugar and exported 50-60,000 tons of it, should resort to 
supplying its own wants by the importation of 6,000 to 10,000 tons of 
European sugar. This anomaly is however to be explained by the 
fact that the Egyptian sugar production has hitherto been badly 
organised, having been in large part in the hands of a Grovernment 
administration which has naturally restricted freedom of action, 
without which no commercial scheme can hope for success. But 
to-day the Egyptian sugar industry is almost exclusively united in 
the hands of a private coniiiany which possesses unlimited means 
and property : hence the struggle of the import trade against local 
production is not only much more severe, but cpiite hopeless. 

The Societe Generale des Sucreries d’Egypte ” has undertaken to 
monopolise not only the production, but also the trade in sugar in 
Egypt. Its tactics are to always underbid the European quotations 
by -I or 1 fr. and it is just this action which renders futile the efforts 
of outside competition. The company cannot, however, do otherwise 
for it must safely secure the home market, or else the realisation of 
its production would be endangered ; especially as this production 
will increase in large jmoportion during the coming year. Though of 
the nine purchased Daira factories, the company only intends to run 
three provisionally, yet there are six factories associated with their 
present business working all tbe year round. 

Such a production must result in a corresponding sale, and for this 
purpose the whole requirements of Egypt will no longer suffice. The 
Company have therefore endeavoured for some years past to secure 
another market for their production, and their attempts to get a 
footing in India, Syria, and the Red Sea ports show increasing results. 
The European production will therefore not only realize the necessity 
of leaving the Egyptian market to Egyptian production, but will meet 
with the latter in other places and may have to engage in sever© 
competition therewith. — fZtitschrift des Vereins.J 
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TJlSriTED STATES. 

SuGAPv Definitions. 

The U.S. Department of Agriculture, in its circular ETo. 10, has 
set up the following standard definitions for sugar, sugar products, 
glucose products, and candy : — 

(^a,J SuGAE AND SuGAE PeODUCTS. 

Definition, 

1. Sugar is the product chemically known as sucrose (saccharose) 
chiefly obtained from sugar cane, sugar beets, sorghum, maple, or 
palm. 

Standard, 

Standard sugar is white sugar containing at least ninety-nine and 
five-tenths (99 ‘o) per cent, of sucrose. 

Definitions, 

2. Granulated, loaf, cut, milled, and powdered sugars are different 
fonns of standard sugars. 

3. Maple sugar is the solid product resulting from the evaporation 
of maple sap. 

4. Masse-cuite, melada, mush sugar, and concrete are products 
obtained by evaporating the purified Juice of a sugar-producing 
plant, or a solution of sugar, to a solid or semi- solid consistence in 
which the sugar chiefly exists in a crystalline state. 

6, Molasses is the product left after separating the sugar from 
masse-cuite, melada, mush sugar, or concrete. 

Standard, 

Standard molasses is molasses containing not more than twenty-five 
(25) per cent, of water nor more than five (5) per cent, of ash. 

Definitions, 

6. Syrup is the product obtained by purifying and evaporating the 
Juice of a sugar producing plant without removing any of the sugar. 

7. Sugar cane syi’up is a syrup obtained by the evaporation of the 
juice of the sugar cane or by the solution of sugar cane concrete. 

8. Sorghum syrup is a syrup obtained by the evaporation of 
sorghum juice or by the solution of sorghum concrete. 

9. Maple syrup is a syrup obtained by the evaporation of maple 
sap or by the solution of maple concrete. 

10. Sugar syrup is a syrup obtained by dissolving sugar to the 
consistence of a syrup. 

Standard, 

Standard syrup is a syrup containing not more than thirty (30) 
per cent, of water nor more than two and five-tenths (2*5) per cent, 
of ash. 



62 


fh.J Glucose Pkoducts. 

Definition. 

1. Starch, sugar or grape sugar is the solid product obtained by 
bydrolizing starch or a starch-containing substance until the greater 
part of the starch is converted into dextrose. Starch sugar or grape 
sugar appears in commerce in two forms, anhydrous and hydrous. 
In the former the sugar is crystallized without water of crystalliza- 
tion; in the latter it is crystallized with water of crystallization. 
The hydrous varieties are commonly Imown as 70 and 80 sugars ; 
70 sugar is also known as brewers’ sugar, and SO sugar as climax or 
acme sugar. 

Btandards. 

{a.) Standard 70 sugar or brewers’ sugar is hydrous starch sugar 
containing not less than seventy (70) per cent, of dextrose and not 
more than eight-tenths (0*8) per cent, of ash. 

(5.) Standard 80 sugar, climax or acme sugar, is hydrous starch 
sugar containing not less than eighty (SO) per cent, of dextrose and 
not more than one and one-half (1*5) per cent, of ash. 

(c.) Standard anhydrous grape sugar is anhydrous grape sugar 
containing not less than ninety-five (95) per cent, of dextrose 
without water of ciystallization and not more than eight-tenths (0*8) 
per cent, of ash. 

The ash of these standard products consists almost entirely of 
chlorides and sulphates of lime and soda. 

Definition. 

2. Glucose, mixing glucose, or confectioners’ glucose is a thick 
syrupy substance obtained by incompletely hydrolizing starch or a 
starch-containing substance, decolorizing and evaporating the product. 
It is found in various degrees of concentration, ranging from forty- 
one (41) to forty-five (45) degrees Baume. 

Standard. 

Standard glucose, mixing glucose, or confectioners’ glucose is 
colourless glucose, varying in density between forty-one (41) and 
forty-five (45) degrees Baume, at a temperature of one hundred (100) 
degrees B. (37*7° 0.) It conforms in density, within these limits, to 
the degree Baume it is claimed to show, and for a density of forty-one 
(41) degrees Baume contains not more than twenty-one (21) per cent, 
of water and for a density of forty-five (45) degrees not more thair 
fourteen (14) per cent. It contains on a basis of forty-one (41) 
degrees Baume not more than one (1) per cent, of ash, consisting 
ohiefiy of chlorides and sulphates of lime and soda. 

Definition. 

3. Glucose syrup or corn syrup, is glucose unmixed or mixed with 
syrup or molasses. 
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Standard, 

Standard glucose syrup or corn syrup is glucose sjTup or corn 
syi'up containing not more than twenty-five (25) per cent, of water 
nor more than three (3) per cent, of ash. 

f c,J Gandy. 

Definition . 

1. Candy is a product prepared from a saccharine substance or 
substances, with or without the addition of harmless colouring^ 
flavouring, or filling materials. 

Standard. 

2. Standard candy is candy containing no terra alba, barytes, talc, 
chrome yellow, or other mineral substances or poisonous colours or 
flavours or other ingredients injurious to health. 


THE WEST INDIA COMMITTEE’S BANQUET TO SIE 
NEYILE LUBBOCK, K.C.M.G. 

(Continued from page 12.) 

The Duke of Marlborough, Under Secretary of State for the 
Colonies, was the next speaker. He began by mentioning that he 
had been one of those who had been invited to join the. party of 
British M.P.’s that had gone to Paris to be the guests of the Erench 
Eepublic, but having also had an invitation to this banquet, he had 
preferred to accept the latter ofler. He then turned his attention to 
the West Indies. “ I have the honour,” he said, “to be the Under 
Seci-etary at the Colonial Office (hear, hear), and I know, I think it 
is for a century or a century and a half, that the Colonial Office have 
been in constant communication with the West India Committee. 
And I think I may say further, that during the time that your 
President, Sir Nevile Lubbock, has occupied the post that he holds, 
the relationshi|) between the Colonial Office and the West India 
Committee has never been more cordial, more in harmony, and more 
in friendship altogether than it has been during those years. (Cheers.) 
Gentlemen, I think I may say, may I not, that duiing the nineteenth 
century all our Colonies have developed and prospered in a most 
remarkable degree. This prosperity has been the source of the 
greatest satisfaction and joy to every Englishman, but I do not know 
that in saying this I can altogether include the West Indies. Their 
prosperity at times has been great ; at other times it has not been so, 
and indeed during the last ten or twenty years I think it is no 
exaggeration to say you can hardly call the condition and the state of 
the industries in the West Indies as entirely prosperous. Well, 
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gentlemen, what are the causes of this ? I think they are two-fold. 
On the one hand there are causes over which we have no control. 
(Hear, hear.) jSTow, we have no control over such untoward and 
unfortunate events as an eruption in St. Yincent; we cannot possibly 
control the hurricanes that have taken place in the years 1898 and 
1899, and only recently this year in Jamaica. We have to regard 
them as unfortunate occurrences which the West Indies are subjected 
to, and alas ! we ourselves can do very little to prevent them. But 
whenever these unfortunate occurrences do take place, bringing a 
great deal of misery and loss of wealth to the inhabitants of the West 
Indies, we find that immediately the very first people who come 
forward and are prepared to help them are the West India Committee 
(cheers), and I think I am right in saying that in spite of the 
hurricane in Jamaica which has recently taken place, my friend 
Sii' Alfred Jones has still maintained his line of ships without any 
interruption. (Hear, hear.) So much for those things over which 
we have no control. Gentlemen, what about those events over which 
we have some control ? IWiat sort of relationship do you think 
should exist between the Colonial Office and the West Indies in these 
matters ? I think it should be something similar to a pair of scissors ; 
each part of the scissors goes its own way ; occasionally the parts go 
in opposite directions, but they always punish anything that comes 
between them. (Cheers.) And I think this is true of the relationship 
of the Colonial Office with the West Indies. We have tried — I will 
not say punished, that would not be perhaps the correct term — to 
remove the difficulties which have come between us and the West 
Indies. As an illustration, Sir Nevile Lubbock has pointed out that 
now we have succeeded at last in removing the bounty system which 
has prevailed in Europe ; the system of bounty-fed sugar which has 
gone on I think for over 25 years, which every successive Government 
in England had done their best to get quit of, but had never been 
able to succeed, and it is only in the present time when, to use the 
words of Sir Nevile Lubbock, the Government stiffened their backs 
that we have been able to have a Conference to get these undesirable 
sugar bounties done away with. Now, gentlemen, I say that our 
opponents — the opponents to the Sugar Convention — are still making 
reflections upon it. They do not seem to be very happy. I see 
they are still putting forward this conundrum — it is practically a 
conundrum. They say that if the price of sugar goes up as a 
consequence of the Convention, it is indeed very hard upon the 
consumers in England that they should have to pay a dearer price for 
their sugar in order to benefit the West Indies. If the price of sugar 
does not go up, how do you propose to benefit the West Indies at all ? 
Well, gentlemen, I admit this is a conundrum, but like many other 
conundrums, I think it is possible to be solved. We say we do not 
believe that the price of sugar will go up as a result of the Sugar 
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Convention above the average price of sugar during the last ten years. 
(Hear, hear.) In fact, I think I am right in saying that the price of 
sugar at the present time is Is. less per cwt. than the average price 
of sugar for the last five years. There is this other consideration 
attached to the Sugar Convention : everybody who is growing sugar 
in the West Indies now knows for certain that this unfair competition 
that existed in the past has been effectually removed. If I may use 
a sporting and pugilistic expression, they know that the Queensbury 
rules will be observed, that the ring is a fair one, and that the fight 
will be conducted on just and fair and open lines. (Cheers.) 

“Sir Nevile Lubbock referred to other industries in the West 
Indies, and I hope you will allow me before I sit down to remind 
yo-Q — you know it only too well — that there are other things we can 
gi’ow there besides sugar. We can do, I believe, a great deal in the 
production of that most necessary article for the British manufacturers 
— cotton. I believe I am right in saying — I hope you will correct 
me if I am wrong — that in the beginning of the eighteenth century 
the West Indies supplied an enormous quantity of cotton to the 
British market — some millions of bales per annum. And I think that 
during the American Civil War they did the same also. If they were 
able to do that then, why should they not be able to do it to-day ? 
When Lancashire requires all the raw mateiial she possibly can get, 
why should we not do all we can to develop in the West Indies, in 
those tracts of country which are uncultivated, a growth of cotton 
for the Lancashire market. (Cheers.) I know there are several 
distinguished cotton people here this evening. They will tell you 
that the shortage of cotton for Lancashire this year amounted to 
something like half a million bales of cotton. (Hear, hear.) They 
have got to get that somewhere ; if they fail to get it, it means thar 
their manufacturing industries must deteriorate, and eventually the 
work that they are now doing will pass into the hands of foreign 
countries. 

‘ ‘ And there is another matter in connection with this Lancashire 
industry. It has become more and more a specialised industry. 
They require the best kind of cotton that can possibly be grown, and* 
as I understand it, there is no better place in the world where the 
long staple seed cotton can be grown than the West Indian Islands 
themselves, I had a letter the other day from Sir Gerald Strickland, 
whom I dare say many of you know weU, and he told me they were 
doing all they could for the development of the cotton industry in the 
islands over which he governed, and that he hoped in the future he 
would make this industry a success, and he told me further, that in 
Montserrat sea island cotton had been sold for £14. Well, gentlemen, 
I believe it does not cost more than £4 an acre to grow cotton, and if 
you can make £14 an acre I think there is a fair field and a good 
opportunity for somebody to make an honest and profitable livelihood. 

5 
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I think there is an almost historic prejudice a, gainst the growth of 
cotton in the West Indies. Probably in the past people may ha.ve 
lost large sums of money by it, but we believe the conditions of to-day 
are not those of fornier times. We have now, in the West Indies, 
the Imperial Department of Agriculture, which did not exist before ; 
we have Sir Daniel Morris at the head of it, who is prepared to give 
his advice and experience to those who are interested. We have 
admirable fast lines of steamers, which formerly did not exist, and 
last, but not least, we have the British Cotton Growing Association. 
With these dife’ent factors which are existent to-day, and which 
were not apj)arent in former years, I see no reason why, in conjunction 
with the production of sugar, the growth of cotton should not be 
again re-established in the West Indies, and that the combination of 
these two industries tog'ether may in the future restore to the people 
of the West Indies their prosp)erity and their old success, and that 
those years of depression and anxiety may now be removed, and that 
once more among all the King’s dominions we may look forward to 
the West Indies being as successful, as prosperous, and as joyous in 
the future as at times they have been in the past.” (Loud cheers.) 

After speeches from Sir Cuthbert Quilter, Bart., M.P., M. Yves 
Guyot (who replied in French to the toast of ‘‘Our Guests”), and 
Sir Alfred Jones, the Chairman terminated the proceedings with some 
appropriate remarks, 

DE. IMAXWELL’S WOEK IN GUEENSLAND. 

On the 17th October last Dr. Walter Maxwell, Director of the 
Sugar Experiment Stations in Queensland, held his annual field day 
at the principal station in Mackay. A large gathering of some 140 
cane farmers assembled, and had ample opportunity for inspecting 
the station, and interviewing Dr. Maxwell. The latter addressed the 
assembly in the course of the day on the work of the Bureau. We 
are indebted to the Mackay Sugar Journal for the accompanying 
account of the proceedings : — 

“Entering the experimental grounds proper, by the small gate 
near the laboratory, the visitor at once comes to the experimental 
plats for testing cane varieties. The modus o'perandi has been as 
follows. There were some hundred varieties originally, and these 
have been grown and replanted not less than three times on the 
station, in order that they may get acclimatised. Dr. Stubbs, of tb© 
Louisiana Sugar Expeiiment Station, laid it down as a sound rule 
that until cane had been planted in Louisiana five times it could not 
be considered acclimatised. The value of acclimatisation, and the 
necessity of it, if exact results are to be obtained in testing canes, 
is or should he sufficiently obvious. An rmacclimatised cane might 
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give bad results the first year and then be thrown out, before ever it 
had a chance of proving its real value when brought into correlation 
with its environment. On the other hand, again, a new cane might 
give reasonably satisfactory results a first year, but might deteriorate 
in its new surroundings, and thus cause disappointment and loss, 
where success, on the first year’s result, was apprehended. In the 
course of acclimatising the hundred varieties at his disposal, Dr. 
Maxwell threw out some thirty, as giving such poor results as not to 
wari’ant any further expenditure upon them. As to the balance, 
numbering 68 in all, these have now been acclimatised and planted 
out, and in due course, when the results are known and further 
selections are made, probably another 30 at least will he discarded. 
Of the 68 varieties, 43 are planted on the western side of the station, 
these being the double tests, wdth irrigation and without, and the 
balance of the varieties are planted on the east side of the station, 
these being only intended to form single tests, without irrigation, of 
the value of the difierent kinds. Almost without exception these 
latter canes are New Gruinea sorts, of which there was only a small 
supply of seed. 

“Each variety, on the double test plats, is planted in two rows, 
irrigated, and in two rows, non-irrigated. Of course the best of 
cultivation and the same manures are employed, and in every way 
the cane has practically the same treatment, except as regards the 
artificial supply of water. It may be said here that, quite uninten- 
tionally apparently, at the present time these test plats aSord one 
striking lesson namely, of the value of thorough fallowing. It so 
happens that the cane on the non-irrigated plats, is on ground which 
while chemically the same as the irrigated plats has been fallowed 
twice, with the result that the young plants have come away more 
rapidly, and at the time of our visit actually looked, on the whole, 
rather better than the irrigated cane. Each plat of varieties is 
numbered, and the name or number of the can© given. ’Walking' 
along the headland one is struck by the variations in the canes coming 
on, even at this early stage of their development. Indeed there is 
remarkable uniformity about each plat, which lends emphasis to the 
variations betwween the different plats. Amongst the 43 sorts of 
canes which constitute the main variety experiment, we noted 
varieties from widely distant countries. Queensland and New Guinea 
sorts were of course there. Louisiana supplied varieties, and South 
Africa also had a representative. Demerara and Trinidad seedlings 
were there, and Mauritius and the Sandwich Islands also had their 
representatives. At this stage it would be unwise, even were it at 
all possible, to hazard a guess as to which of these many varieties 
will come out on top, in the race which has just been started, but it 
should be noted with emphasis that all the sorts start fair, none is 
handicapped, either by lack of acclimatisation, or by different 
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treatment, or diyersified soil conditions. When one realises this, he is 
naturally struck to see some yarieties strong, green and vigorous, and 
a fevr, not many happily, poor, wilted, dead and dying, with a poor 
chance, if any, of getting to the end of the race. Such ohservations 
as may be made in the irrigated lines are found duplicated with 
exactitude in the non-iiTigated lines, showing that the application of 
water is not to blame or accounts for any bad results, while the fact 
that the land analysed the same, and the treatment throughout has 
been similar, is sufficient to justify the conclusion that one must look 
to the individual plant itself for the cause of such failures as may 
occur. Clearly here the agricultural or climatic factors cannot he 
called to account, and what is required is a competent entomologist or 
pathologist to discover what there is, in certain varieties of cane, to 
make them fail, where others uniformly succeed. A few observations 
as to the present behaviour of some of the varieties may be of interest, 
though, as we have already said, nothing now stated must be taken 
as final. The cane is only from twelve to twenty inches above the 
soil. It is somewhat of a surprise to find that Chenoma, a popular 
cane in some parts of the Mackay district, is doing badly, though it 
appears to be making a good fight for its life. We were informed 
that the utmost care was taken in selecting all seed, and the natural 
explanation of gummed sets did not apply. The White Bamboo also 
looks very poorly, while our old friend the Bourbon appears absolutely 
unable to recover the high position it at one time held in the opinions 
of planters in Queensland, before the great rust epidemic of the latter 
seventies. Two Louisiana canes, of which it has aheady been said in 
this paper that they flowered early in the season in Mackay, whereas 
they have never been known to flower at all in Louisiana, are looking 
strong and healthy, and encourage the hope that we may find an 
early maturing cane of vigorous growth and good sugar production. 
The famous 74 P., a seedling, is doing well, and possibly may live in 
Queensland to repeat its feat in Hawaii of producing 24 tons of sugar 
to the acre. Two Tiinidad seedlings are looking well, but one, 
Ho. 202, shows up almost as badly as the Bourbon. Another 
Demerara cane, which is not looking too well, is maintaining an 
unenviable reputation wnich it secured for itself in the Sandwich 
Islands. The Yu ban cane, all the way fi’om South Africa, is a 
particularly strong and healthy looking variety and stools out 
enormously. This is one of those varieties which will require further 
experimentation later on, before the best intervals of planting are 
anived at. Of the Hew Guinea varieties there is a great number, 
some looking excellently, and others appearing weak. However the 
race in cane gi’owing is not always to the strong. The tests, which 
these experiments cover, are not limited to the mere finding out of the 
number of tons of cane any given variety will produce. The amount 
of sugar yielded per acre is also to be determined, and experience has 
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shown that as a general rule the lighter canes are the richer in sugar, 
consequently some of the less vigorous growths may be found in the 
running, when the station has to declare which are the best canes to 
combine weight for the farmer and sugar for the factory. As we have 
already written, of the varieties on the east side of the station there is 
not much to be said. They are not irrigated and do not enter into 
direct competition with those to which we have been referring as 
planted on the west side. 

“The farmers accompanied Dr. Maxwell round the station. He 
explained that the cane planted to test the varieties was put into the 
ground in the first week last August. The test of irrigated against 
unirrigated varieties was intended to secure, as the Americans would 
say, sorts that would buck against the dry weather. All the cane had 
been treated alike, the land being ploughed to a depth of 12 inches, 
cross-ploughed and sub-soiled, and subsequently treated with the 
same manure. The non-irrigated cane had the slight advantage of 
being on land which had been fallowed ior a longer time than that on 
which was the irrigated cane, and they saw the effect in the plants’ 
advanced state of growth. This was important in the first place as 
showing the advantage of thorough fallowing. The cane came away 
slightly ahead of that on the land which had not been so much 
fallowed, and it was still slightly ahead though he expected the other 
cane would soon overtake it. The advantage thus gained showed the 
value of deep and thorough cultivation. In the varieties making a 
poor show it was clear that the fault lay not with the soil or the 
climate, but with the plants themselves. 

“ Of the experimental plats, which formed the principal subject 
matter of last year’s field day, there is now something definite to be 
said. As will be remembex'ed Dr. Maxwell laid out as Ms initial 
experiments the following: — He planted with and without manure 
two plats, alleged to he cultivated much as the average farmer 
cultivates, though the farmers generally admit that the work was 
done better than is customary. The land was fairly well ploughed 
but was not sub-soiled. Opposite these plats were sub-soiled plats, 
one grown with manure and one without, corresponding with the 
farmers’ unsub-soiled plats. None of the cane was irrigated. It was 
planted last April twelve months, and consequently is about eighteen 
mouths old. It is now being harvested. The comparative results are 
given, but it should be clearly and distinctly understood that these 
plats cover a considerable amount of ground, that the various results 
are found to coincide with unvarying regularity, and that none of the 
operations of farming are snob that any hard working farmer with 
suitable implements could not perform for himself on field scale. 
The results of sub-soiled and thoroughly cultivated land, and land 
which had not been so treated was sufficiently striking to arrest the 
attention of every farmer, especially when it was remembered that 
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the soil of the station, on analysis, had been found to be not above the 
average of ordinary fair soil in this district, that there had been no 
ii’rigation, and consequently the cane had last summer to battle 
through on the moisture it could draw up from the sub-soil, and, last 
but by no means least, that, despite the extra expense of working on 
a small scale, with all the exactitude necessary for experimental 
purposes, the crop was shown to be produced at a profit, considerably 
in excess of that which the ordinary farmer ever hopes to make out 
of his own cane cultivation. In addition to the tests between what 
may be called farmers’ and station cultivation, there is now practically 
completed, after the rest of the cane has been cut, a series of trials 
with different manures, the cane being treated alike in every phase of 
cultivation and fertilisation, hut of each pair of corresponding plats, 
one is irrigated after the Hawaiian method, and the other has 
to trust entirely to nature for its moisture. At eighteen months of 
age the unirrigated cane had yielded 4S*o tons of cane to the acre, 
taking the average of all the plats, while at twelve months the 
irrigated cane had averaged 43*8 tons to the acre. The ratooning 
which is now commencing will give both crops a fair start and an 
even one, though certain of the plats will be held back to secure a 
further trial, to ascertain if by cutting late it is not possible to secure 
a ratoon crop that will hold right over from the latter end of one 
crushing to the beginning of the harvest eighteen months later. The 
experiments will also serve to demonstrate to some extent the wisdom 
and profi.t of short crops and long ones. 

“In the course of his discussion with the farmers Dr. Maxwell 
again explained in detail the cultivation and other operations put into 
each plat. The plats cultivated, without deep ploughing and sub- 
soiling, gave an average of 29*6 tons to the acre, as against 49*6 tons, 
where thorough cultivation was employed but without irrigation. 
The exact cost of production of all these plats he would give later on. 
He explained again the Hawaiian method of irrigation, and in reply 
to an interjection, said that the farmer from whom he bought the 
Eose Bamboo sets last year had told him that he (the farmer) had 
planted cane from similar sets and had only got ten tons to the acre, 
yet on the station they had got nearly oO tons to the acre. The 
farmer who was present corroborated this. Dr, hfaxwell further 
pointed out that the rebate alone on the thoroughly cultivated i)lats 
amounted to £ll an acre. Coming to No. 9 plat he pointed out that 
here the soil was some six inches shallower than on the rest of the 
ground. As anticipated the effect of this was seen in the returns, and 
they found that there was an immediate drop from 50 to 40 tons in 
the yield, reproducing itself in a lesser degree in the corresponding 
plat, where the depth of the soil was somewhat better. This again 
emphasised the advice he bad given last year to farmers to test the 
depth of soil, before going on to tbe land, and he referred to the fact 
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that it had been found that farmers, desiring to take up land at 
Farleigh, had thought it well worth their while to take spades with 
them, to test the soil. If the soil was shallow all the manures in the 
world could not help them beyond a certain point. By thorough 
cultivation they might, after several years, increase the depth of their 
soil, but if it were possible he advised them to take up deep soil land 
at once, rather than spend many years in making shallow soils deep. 
Eeferring to the manui-ial experiments. Dr. Maxwell pointed out 
that the land on the farmer’s plat had been in previous years gorged 
with manure, and consequently the manure had had very little effect, 
indeed it would be found not to have paid for itself. In the deep 
cultivated plats where irrigation was used the moisture had got to 
work straight away on the manures, while eight months’ drought in 
the non-irrigated plats had left the manures untouched. Hence the 
manures showed better results on the irrigated than on the unirrigated 
plats. The various plats had received different applications of 
manures, some getting nitrogen, phosphoric acid and potash, and 
some only one or more of these elements. The results would be 
published in full in his report for the year. He might, however, tell 
them that the experience showed that practically no good was secured 
from the application of phosphates without nitrogen. This bore out 
the opinion given by him to Mr. Swayne, who secured the analysis of 
certain manures, which were being largely used by the farmers. He 
told him that the manures would not pay for their freight, and 
compounded a fresh manure for him, raising the nitrogen and potash 
and reducing the phosphates. The same manure was applied at the 
station, and the truth of the opinions he expressed to the farmers was 
written in the experiment plats before them, so that they could see 
for themselves. With nitrogen they got 50 tons to the acre, and 
immediately nitrogen was left out of the fertilizer they secured only 
35f tons to the acre. 

“After having briefly inspected the other variety plats, attention 
was directed to the sorghum and subsidiary cultivations. The crop 
of cassava was discussed, and the Director urged farmers not to feed 
their horses and stock upon it too freely, without first of all boding 
the roots to get rid of the prussic acid which they contained. The 
rape corn planted last year yielded 56 tons to the acre, a greater crop 
by 20 tons than he had ever seen in the old country. He briefly 
pointed out the plats where six American and one Queensland 
varieties ^of sorghum were growing in competition, to see if they 
could not get better results than those obtained at present with the 
sorghum now cultivated. In this case it was noticeable that the 
American sorghums were making far the best show. Here also he 
warned farmers against too freely feeding stock on sorghum, until it 
had begun to seed, when the prussic acid disappeared. The maize 
crop had failed last year with the aphis, hut he expected to grow 
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maize to ripen early in the winter next yeai% Then he would, he 
hoped, show them his piggery. The turnip crop was briefly 
discussed, and attention was then directed to the planting tests, 
enumerated above. 

'' Caxe Plaxtixg Tests. 

“Another interesting and important series of tests are being made 
with Eose Bamboo cane, the object being to arrive with some degree 
of definiteness at the best intervals for rows, and the best distances 
apart for the sets. There are in all twelve plats, with three rows in 
each. Tests are being made with rows 4 ft., 4j-ft., 5 ft., ojft., and 
Oft. apart, while the second question will be answered by cane 
planted in rows 5 ft. apart, but as follows : (1), two continuous canes 
uncut ; (2), one cane uncut ; (3), two continuous canes, only cut into 
lengths giving three eyes, and the sets being placed within a third of 
an inch of each other ; (4), the same as the last, only vdth one cane 
cut. Three other plats, planted with sets of three eyes each, test the 
advantage of putting in the sets 6 inches, 12 inches, and 18 inches 
apart, respectively.” 

Further discussions took place between Dr. Maxwell and the 
farmers on the cost of labour, ploughing, upkeep of horses, cattle, 
&c. It was mentioned that the work on the experiment station had 
all been done by white labour at white men’s wages, and the price 
z’eceived for the cane was 15s. a ton, paid by the mill and including 
haulage, and 4s. Sd. per ton rebate for employing only white labour, 

A vote of thanks was afterwards accorded to Dr. Maxwell, 
which the farmers expressed their appreciation of the work of the 
Sugar Bureau in elucidating important questions concerning cane 
cultivation. 

The following were the results of the experimental cultivation plats 
supplied by Dr. Maxwell : — 

Besuets. 

£ s. d. 

Average of all plats, manured and unmanured, ordinary 

cultivation, 29*5 tons cane |)er acre, at 19s. 8d. (15s. 


paid by mill, and 4s. Sd. bonus,) per ton. . 29 0 4 

Cost of production, including manures, harvesting, and 
rent and taxes 1616 0 

Profit on 18 months’ cane per acre £12 4 4 

JSTo. B. 

Average of all plats with deep ploughing, sub-soiling, 

48*5 tons per acre, at 19s, 8d. 47 13 10 

Cost of production 23 17 7 

Profit on 18 months’ cane per acre £23 16 3 
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No. 3. 

Average all plats, deep plougking, sub-soiling, ii-rigation, 


43*8 tons per acre, at 19s. 8d. per ton 43 1 6 

Cost of production as above, including irrigation 27 19 6 

Profit.cn 18 months’ cane per acre 15 2 0 


SuMMAKY Table op Financial Eesitlts oe Chops. 




Age of 
Cane. 

No. of 

Value of 

Cost of 

Profit of 

Methods of Caltivation. 

Experi- 

Crop 

Crop. 

Crop 



raent. 

per acre. 

per acre. 

per acre. 



Months. 


£ 

s. d. 

£ s. d. 

£ s, d. 

1. 

Ordinary cultivation. 

IS 

3 

29 

2 1 

16 17 0 

12 0 1 

2. 

Non -irrigated deep [ 
cultivation . . . . j 

18 

21 

49 

6 2 

23 18 10 

25 7 4 

3. 

Irrigation, deep \ 
cultivation i 

IS 

18 

44 

19 11 

27 6 1 

1 

17 13 10 


OANE-CUTTINC EXPEEIMENTS IN QUEENSLAND. 


On the occasion of Dr. Maxwell’s annual field-day in connection with 
his experiment stations on October 17th last, an interesting feature 
of the day’s proceedings was a demonstration of the capabilities of 
Mr. Herbert Paul’s mechanical cane-cutter. We cull the following 
description of it from the Mackay Sugar Journal : — 

‘‘The machine or apparatus housed needs little description. In 
principle it ofiers considerable hope that the problem of cane-cutting 
approaches solution, though it would be rash to say that a perfect 
machine has at last been invented. In place of the usual reaping 
devices, the inventor has adopted the principle of the sheep-shearing 
or boiler- caulking implements— a flexible tube and a hand, tool, the 
latter being a cutter in the form of a 3 inch chisel. Compressed air 
in the tube enables the chisel to strike, say, twenty blows a second, 
and the possibility of cutting the cane, without human exertion, was 
demonstrated. Human intelligence, however, directed the tool, the 
operator having only to place the cutter against each stick, thus 
avoiding the heavy work of striking the blow. It remains for the 
apparatus to be perfected and fully developed. The difficulties are 
many, but there appear to be none not capable of being overcome. 
Thus, for instance, the power necessary for driving the cutters has 
yet to be decided upon. A portable oil engine, driving a compressor, 
was used in the tests on Saturday, but it is an open question whether 
the cutter operated by electricity might not give equally satisfactory 
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results, witli greater convenience and more scope for working. Yet 
again, in dealing with a heavy crop, where the cane lies matted on the 
ground, the operator will have to work so that the canes may he cut 
in the face, being halved if necessary in order that the mass may be 
removed by the men collecting the crop for loading. With long 
stalks lying across several rows, it wotild be impossible for anyone 
to pull out the canes unless divided, and so disentangle them from 
the mass of growth. The weight of the tool, shown at the 
experiments, was altogether too great, but as it was made of 
unnecessarily thick steel, and could be made of aluminium, this 
objection should be easih^ overcome. It may also yet be found 
advisable to lengthen the tool, to minimise the stooping of the 
operator, but no lengthening which will necessitate the use of both 
hands is likely to succeed, as then the operator will be deprived of 
the use of the one hand, which is required to push back the canes and 
leaves, in order that fair scope may be given to the hand with the 
cutter. So far Mr. Paul has not attempted to demonstrate that 
he can top the cane, though this appears as possible as the cutting of 
the stalks at their bases. However, while a chisel may be necessary 
to enable cutting close to and into the ground to be carried out, the 
cutter for the tops or centres of the canes, where there will be little 
or no resistance, must be of different formation. A circular disc, 
with or without teeth, will probably be found necessary in this part 
of the work, and consequently we shall find the completed machine 
supplied with two sorts of cutters, one for tops and centres, and 
another for the butts of the cane stalks. One thing seems clear. 
T^liether the cane is topped first and cut afterwards, or the reverse, 
it will be necessary that a considerable gang of men shall follow and 
at once remove the fallen cane out of the way, in order that the 
work may be carried on without interruption. The test was made 
under the most disadvantageous circumstances, that is to say, the 
crop was an untrashed fifty ton one, grown in furrows for irrigation, 
and lying on the ground in all directions. It presented probably the 
maximum of difficulties, which the operator is likely to meet, and 
such success as was accomplished means that the cutting of ordinary 
light crops, or crops through which a fire has gone, may now be 
regarded as a matter of certainty. One of the onlookers, with 
absolutely no previous knowledge of the tool, not only cut cane 
himself quickly, but was so well satisfied that he was prepared to 
try against a knife. The proposed cutter can with more power 
undoubtedly fell cane at a far greater rate than can the ordinary 
man with a cane knife, and with less exertion and personal distaste 
to the operator. This is something accomplished, and is in itself a 
distinct gain. If one man can now do the work of three, even if it 
be only a fi’actional portion of the operation of cane-cutting, then 
there is a distinct advance made, always assuming that the interest 



on the outlay and the cost of 'working do not exceed that of individual 
human cutters. If, as seems comparatively easy, the topping can also 
be done in quicker time than with the knife, the gain is intensified. 
Farther inventions which will assist in the rapid collection and 
loading of the cane will complete the revolutionising of harvesting 
in the cane fields. It may he found that the cheapest and best way 
to harvest cane with machines will be to let the work to contractors, 
who will take field after field, using their own machines, in much the 
same way that well-boring has for years past been carried on in 
the western country. If such eventually comes about, it is not 
unreasonable to hope that we shall find a very much more satisfactory 
supply of cane going to the mills, with a reduced loss from 
deteriorated cane, owing to its being left in the fields before delivery. 
Mr. Pauls invention is past its infancy, and its youth is one which 
gives j)romise of a robust manhood, and we venture to say that this 
is the first attempt at mechanical cane -cutting of which so much can 
be said. "With the experience of this trial, the development of the 
machine should be rapid, and it is not impossible that mechanically 
cut cane will figure in our harvesting operations next year. 


CENTRIFUGAL WORK IN THE SOUPPES USINE, 
FRANCE. 


(From the Journal des Fairicants de Sucre,) 


Amongst the chief improvements effected amongst sugar factory 
plant, those connected with the centrifugal department possess 
special features as regards economy. The substitution of 
malaxeurs for the masse cuite and mechanical feeding troughs of 
centrifugals in the place of the old flat troughs of great capacity 
(from which the masse cuite, hardened by rapid cooling, was taken 
up on shovels in the hands of robust workmen to be subsequently 
carried by hand to the centrifugals) is a sign of a great progress, in so 
far that it has tended to reduce hand labour and to carry out the 
work 'with greater precision, rapidity and nicety. Latterly this 
transformation in the method of working the cured sugar has been 
completed by the employment of helical conveyers, elevators, sifters, 
mixers, and sack-fillers — all working mechanically. Here again the 
dependence on hand labour has been still further reduced, and the 
work thereby accomplished more expeditiously and accurately. 

Rut engineers and fabricants have never ceased their experiments ; 
these have been directed towards the perfecting of other kinds of 
plant employed in the treatment of masse cuites; and in particular 
in increasing the efficiency and simplicity of the centrifugal as 
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regards starting, stopping, braking, emptying, etc. They have tbus 
been led to construct centrifugal macbines of large capacity, capable 
of being rapidly emptied underneatb, driven by electric motor, or 
water power, attacked dii’ectly to tbe spindle, and permitting one to 
dispense witb all shafting, pulleys, belts, friction cones, and other 
accessories, involving a more or less heavy cost for maintenance. 
Thanks to the initiative of these progressive fabricants and of two of 
our best engineering firms, water diiven centrifugals bave come into 
use in several factories in France, notably at the Souppes (Seine et 
Marne) Usine. Having been recently invited to see tbis apparatus 
at work, we give below a short description of the installation at this 
usine. 

In the first place we might mention by wbat methods the juices 
and syrups are treated at Souppes. This usine deals with 700 tons of 
beets per 24 hours. The juice coming out of the diffusion apparatus 
is heated with powdered lime (in the proportion of I'o kg. per 100 kg. 
of beets), then it is heated up to 60-70° 0., passed into an electrolyser 
of zinc plates after J. Delavierre’s system ; it is next carbonated, re- 
heated, and passed through filter presses, the clear syrup is heated 
with powdered lime (200 gr. per 100 kg. of beets), re-heated, 
carbonated a second time, filtered in filter presses, then in Philippe 
filters, and evaporated in a quadruple effet— which is installed 
for multiple effet work — up to a concentration of 2o Be. 
On leaving this apparatus the syrup traverses a Delavierre electro- 
lyser, then is heated up, passed through Philippe filters, and sent to 
the fii'st sugar vacuum pan. The boiling apparatus is fitted with 
injectors of Delavierre’s patent. 

The boiling terminates at the end of eight hours, the masse is 
cooled in the malaxeurs, thence after fourteen hours’ mixing it is 
transferred to the water-driven centrifugals to be cured. The masse 
cuite possesses at this point 12 to 13 1 of water. It yields on 
centiifugalling an extra crystallized white sugar, and both rich and 
poor runnings. The sugar, collected by a &eiss conveyer placed 
beneath the machine and raised by a mechanical elevator, is 
mechanically transported to the magazine, where it is sifted, mixed 
iu Thomas mixers, and finally packed in bags. 

As to the centrifugal syrups, the weak runnings are returned to 
the first strike pan in the proportion of 50^' to the masse cuite of pure 
syrup ; the rich runnings are boiled to grain in the second strike pan, 
fitted with Delavierre injectors, where they serve to start the strike, 
the mixture being then increased by the addition of thin syrup 
which has not been returned to the first strike pan. The second 
strike masse cuite at the end of eleven or twelve hours’ boiling is 
stirred in the crj stallizers for four hours, then cured in four ordinary 
centrifugals. The resulting sugar is vei*y slightly tinged russet 
colour, of good grain and polarizes at 96. It is re-melted directly in 
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second carbonatation juice. Tbe centrifugal runnings (65-66 purity) 
are boiled to thread and cooled in tanks. It is to be noted that, 
thanks to the complete and thorough purification produced by the 
electrolysis of juice and syrups, the necessary amount of lime to be 
added does not reach 1 kg. 70° of anhydrate of lime per 100 kg. of 
beets. Consequently the lime kiln is of reduced size, only measuring 
40 cubic metres. The proportion of coke used is about 8 kg. per 
100 kg. of limestone. On the other hand, the puiification of juices 
and syrups realized by this method of work is such that the masse- 
cuites obtained are of a light colour, very pure and very dry ; and 
give a higher yield in first sugars. 

Such is the general outline of the method employed at the Souppes 
factory. As to the hydraulic centrifugals, the special object of our 
visit, the following is the system under which they work: — The 
centrifugal is of the suspended Weston type, a system much used in 
the Colonies; but it has been modified by the firm of Watson, 
Laidlaw & Co., of G-lasgow. The machine consists essentially of a 
basket or dram, of steel plate, perforated with cylindro-conical holes, 
sujDported by a vertical steel spindle about 2 metres long (6ft. Gins.) 
The basket is 1 metre (40") in diameter and 50 centimetres (20") 
deep ; it is furnished at its upper part with a lip of (5J"), and 

its bottom has a clear opening for the discharge of the sugar. A cone 
of sheet steel, movable upon the spindle, allows of the closing of the 
bottom of the basket while running. Further, a cone of cloth is 
hung below the bottom of the basket, and, applying itself against the 
latter by the action of centrifugal force, prevents the air from reaching 
the drum during the spinning of the machine. The rotation is 
obtained in the following manner: — The spindle of the drum is 
hollow in its upper half ; in this part is placed a second spindle which 
serves as the means of suspension : this rests at its upper end upon a 
ball bearing, while it carries a little lower down a system of rubber 
rings which permit the machine to balance itself. The outer spindle 
is fixed below the point of suspension to a wheel fitted with Pelton 
buckets, whose lower portion forms a pulley, and receives the action 
of a brake composed of wooden shoes and moved by an outside lever. 
The Pelton wheel is driven by a jet of water delivered at a pressure 
of 10 to 11 kilos per square centimetre (about 150 lbs. per sq. in.). 

, To effect this the motor is fitted with two nozzles having respectively 
diameters of 7 “^/to and lI^Ym (-jV which communicate with 

a main pressure pipe into which water, slightly oiled (to prevent 
oxidation of the metallic parts of the centrifugal with which it comes 
in contact), is forced by a Tangye duplex pump. The steam cylinders 
of this pump measure 508“/m (20") in diameter and 240“/in (10") in 
stroke. The number of revolutions is 22 per minute. The pump 
di-aws the water from a suction tank of 22 hectolitres (484 imperial 
gallons) capacity, then forces it into air vessel provided with a 
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pressure gauge, and connected to a regulator for controlling the 
admission of steam to the steam cylinders, which regulates the speed 
of the pump so as to ensure the desired pressure at the jets of the 
hydraulic motors. 

The water is then returned to the suction tank. As the water 
becomes heated gradually by its passage through the motors, it is 
necessary to cool it from time to time bj^ the addition of fresh water. 

The starting of the motor is very simple. The worker, with the 
help of a lever, opens the smaller nozzle, then the masse cuite valve 
on the feeding trough ; as soon as the masse cuite reaches the top of 
the basket he opens the larger nozzle. The speed of rotation 
increases and soon reaches the fixed limit of 850 revolutions per 
minute ; at this moment a very ingenious automatic governor moves 
a lever, and the larger nozzle is closed ; the maximum speed is kept 
up by the smaller nozzle. 

As to the washing, the worker, by the simple movement of a lever, 
admits into the basket a determined quantity of atomised water, 
forced by a pressure of air of 2^ kilos (35 lbs. per sq. in.); this is the 
moment when the separation of the runnings takes place. The 
operation finishes by a washing with steam, after which comes the 
stoppage of the centrifugal by closing the smaller nozzle and 
applying the brake. 

The worker then proceeds to the emptying out of the sugar ; for 
this i^urpose he raises above his head the cone placed at the bottom 
of the basket by passing it up the spindle to a hook on the upper part 
of the centrifugal, and with the help of a scoop he detaches the sugar 
lying against the perforated lining and makes it fall into the trough 
of a Kreiss conveyor arranged beneath the centrifugals. This done 
he replaces the cone on the bottom of the basket, and the centrifugal 
is ready for a new load. 

The duration of the operation necessary to cure 160 kilos (350 lbs.) 


of extra white well dried sugar is, as follows, in minutes and 
seconds * — Mins. Secs. 

Charging 0 50 

Accelerating 2 0 

Prom the closing of the large jet until the washing 

with water 1 50 

Washing with water 0 20 

Prom the washing with water until the steaming. . 1 0 

Steaming 2 30 

Stopping (brake) 0 50 

Emptying 0 40 


Total ; 10 minutes. 

A load of 160 kilos (350 lbs.) of sugar completely cured in ten 
minutes. 
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At Souppes six turbines on tbe system just detailed have been 
installed. They only occupy an area of nine by three metres. Their 
output can easily attain to 1,000 sacks per 24 hours with only two 
attendants. The installation is one of great simplicity, and the 
running of the centrifugals is regular and absolutely silent. The 
wort of the attendant, while heavy with the usual apparatus, is here 
of the gentliest and easiest kind imaginable, and it may be entrusted 
after a short apprenticeship to an unskilled man. The cost of 
lubrication is greatly reduced (40 kg. of oil have sufficed at Souppes 
for six centrifugals during the whole campaign), and the saving in 
hand labour achieved, thanks to. the new installation, is such that 
the cost of centrif ugalling, packing and shipping does not exceed 1 1 
centimes per sack of sugar. 

In conclusion, we have here a real and advantageous improvement 
not only for the manufacturer but also for the workman whose task 
is so much lightened. One must therefore congratulate M. Andre 
Ouvre on the new and remarkable progress which he has achieved in 
this way at his splendid usine at Souppes, showing as he does that he 
is anxious to keep in the van of progress; but it is only just to add 
that in this matter he has been skilfully seconded by his experienced 
and devoted managers, Mhl. Delavierre, pere et fils. 


THE INELUENOE OE SOIL MOISTURE UPON THE 
CHEkHCAL COMPOSITION OE CERTAIN 
PLANT PARTS. 

By John A. "Widtsoe. 

The great variation in the chemical composition of plants grown 
under the same climatic conditions and upon similar soils, has always 
been a somewhat mystifying phenomenon to students of plant 
chemistry. That plant composition is influenced by soil composition 
is beyond question ; and it is quite generally believed that sunshine, 
temperature and soil moisture are factors in controlling the chemical 
composition of plants. However, the relative and absolute values of 
these soil, climatic and water factors have not been determined, even 
approximately ; and the observed variation in plant composition has 
usually been beyond satisfactory explanation. In view of this lack 
of knowledge, it was most interesting to find a definite relation 
between the soil moisture and the chemical composition of plants. 

In a series of exhaustive experiments on irrigation, carried on by 
the Utah Experiment Station, the water applied to plants was 
definitely controlled, and the quantity so varied as to determine the 
most economical use of water in an irrigated district. All the plants 
grown in the experiments were subjected to chemical analysis. The 
full report of the work, in the summer of 1901, is published in 
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Bulletin No. 80 of the Utah Station, and it is upon some of the 
results there found that the present paper is based. 

Soil Conditio^^ts of the Experiments. 

The farm upon which these experiments were conducted is located 
on the old fossil delta of the Logan Eiver, in Cache Talley, State of 
Utah. The soil is very shallow — varying in depth from 9 to 59 
inches, with an average depth of 28 inches. Below this thin layer of 
soil is a porous bed, nearly 300 feet deep, composed of coarse gravel, 
with occasional streaks of sand. It is most probable that this 
condition of shallow soil, with very porous subsoil, was a strong 
factor in producing the observed variation in the chemical com- 
position of the crops grown upon the farm. The soil layer is, in most 
respects, similar to the soils that prevail within the Great Basin 
Eegion, as shown hy the following physical and chemical analyses. 
The methods of analysis followed were those prescribed by the 
Association of Official Agricultui^al Chemists. 

Table I.— -Physical Composition of the Soil. 


Depth. 

First 

foot. 

Second 

foot. 

Third 

foot. 

i^Iedium sand (0*1 to 0*5 mm.) .... 

.. 28*1 

29*7 

.. 31*6 

Fine sand (0*032 to 0*1 mm.) 

.. 25*6 

.. 26*4 

.. 29*6 

Coarse silt (0*01 to 0*032 mm.) . . . . 

.. 19*2 

. . 16-4 

14*6 

Medium silt (0*0032 to O-Ol mm.) .. 

.. 10*2 

6*6 

.. 6-6 

Fine silt (0*0Ul to 0*0032 mm.) .... 

2*6 

.. 5*6 

. . 6*5 

Clay (below 0*001 mm.) 

.. 8*4 

.. 8*8 

8*6 

Moisture 

. . 4*7 

4*3 

1*8 

Soluble and lost 

.. 1*2 

.. 2*2 

.. 0*7 

Total ........ 

.. 100*0 

100*0 

100*0 


Average weight of one cubic foot of dry soil 88*9 lbs. 

Average absolute water capacity 28*56 per cent. 


Table II. — Chemical Composition of the Soil. 
(All per cents, are referred to the water-free soil). 


Insoluble matter 

First 

foot. 

. . . 68*42 . . 

Second 

foot. 

65*66 .. 

Third 

foot. 

56-49 

Potash, K«0 

0*65 

0’57 .. 

0*43 

Soda, Na«0 

0*55 

0-53 .. 

0-60 

Lime, CaO 

6*07 .. 

8*20 .. 

14*81 

Magnesia, MgO 

5*13 .. 

4*13 .. 

3-32 

Alumina, AI 0 O 3 

3*13 .. 

2*36 .. 

2'89 

Iron oxide, KeoC.^ 

2*33 .. 

2*65 . . 

1*72 

Phosphoric acid, P 0 O 5 .... 

0*20 .. 

0*15 .. 

0*24 

Sulphtiric acid, SO 3 

0*10 .. 

0*11 .. 

0-08 

Carbon dioxide, CO 

10*00 .. 

12*74 .. 

17*90 

Organic matter 

3-86 .. 

2*99 .. 

2*12 

Total.... 

. . , 100*44 

100*09 

100*10 

Humus 

3*72 . . 

1*18 

1*06 

Nitrogen 

0*149 

0*100 .. 

0*072 

Water at 100 G . 

1*85 .. 

1*91 .. 

1*69 
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Tiie plats devoted to these experiments were one- twentieth of an 
acre in area, well ridged around the edges, so that the water applied 
would cover the ground to an approximately uniform depth. The 
depth of water applied at one irrigation varied, ordinarily, from 5 to 
7*5 inches. All plants in the same experimental set were treated 
alike, except as to the quantity of water applied. The amount of 
water a]pplied is expressed in the depth in inches to which the plats 
would have been covered had it been applied at one time. 

Maize Ker]vels. 

The maize used was of unknown name, but had been grown for 
many years on the Station farm. It was sown on April 30th, and 
throughout its life exhibited no extraordinary characteristics, save 
the variation due to the application of varying amounts of water. 
The ripe maize was harvested on September 11th. The maize 
kernels were analyzed with the following results; — 

Table III. —Percentage Composition oe MlazE Kernels. 


Irrigation 

Water 

in 


Water-free substances. 


applied. 

fresh 



Ether 

Crude 

N-fr^ 

Inches. 

substance. 

Ash. 

Protein 

extract. 

fibre. 

extract 

7*0 . 

14*01 .. 

1*62 . 

15*08 . 

. 6*02 .. 

1*89 

.. 75*39 

10-0 . 

11*00 .. 

1*59 . 

. 13*42 . 

. 5*39 .. 

2*23 

., 77*37 

150 . 

11*66 .. 

1*65 . 

13*48 . 

. 6*16 .. 

1*91 

.. 76*86 

‘20-0 . 

, 13*00 .. 

1-56 . 

. 12*83 . 

. 6*29 .. 

2*19 

.. 77*14 

37-3 . 

14*36 .. 

1*62 . 

. 12*52 . 

. 6*26 .. 

1*89 

.. 77*72 


With one exception, the per cent, of water increased regularly with 
the increase in the amount of water under which the maize was 
grown. The per cent, of ash is not regularly a:ffected by the quantity 
of water used. The protein content is strikingly influenced by the 
amount of water added to the soil. As the water increases, the per 
cent- of protein decreases — the difference between the protein content 
of maize which received 7*5 inches of water and that which received 
37-3 inches being 2*56 per cent. The percentage of ether extract was 
also slightly affected by the soil moisture. As the water applied to 
the soil increases, the ether extract increases also. 

The per cent, of crude fibre does not seem to be regularly 
influenced by the soil moisture, but the IST-free extract tends to 
increase on the well- watered plats. In general, the protein in the 
maize kernel decreases with increased applications of water, while the 
ether extract and N-free extract increase. 

Oat Kernels. 

The variety of oats used in this experiment was “American 
Banner.” The seed was placed in the ground on April 20th, and the 
ripe crop was harvested on July 30th. The composition of the oat 
kernel is shown in Table lY* 


6 
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Table IY. — Pebcektage CoiiPosiTioN oe Oak Kebkels. 


Irrigation 

water 

Water 

in 


Water-free substance. 


applied. 

fresh 



Ether 

Crude 

N-f ree 

Inches. 

substance. 

Ash. 

Protein. 

extract. 

jSbre. 

extract. 

6*98 

8*00 

3*26 

20*79 

3*91 

9*02 

63*02 

13*20 

7*73 

4 *02 

17*29 

4*19 

10*76 

63*25 

14*89 

8*11 

4*97 

15*48 

4*21 

15*40 

59*55 

30*00 

8*40 

4*49 

15*49 

4*59 

10*92 

64*51 

40*00 

8*62 

4*55 

15*80 

4*56 

10*38 

64*71 


As in tlie case of corn, tlie per cent, of water in the fresh, substance 
is increased by an increased amount of water. The per cent, of ash 
does not seem to be a:fected by the soil moisture. As in the case of 
corn kernels, the relative amounts of protein are strongly affected by 
varying the amoiint of water applied to the soil. The larger the 
quantity of water, the smaller the per cent, of protein. The highest 
and lowest per cents, are 20*79 and lo*4S— a difference of 5*31 
per cent. 

The per cent, of ether extract is highest in the well-watered plats, 
and the variation follows quite regularly the amounts of water used. 
The (inference between the highest and lowest per cent, is 0-68. The 
highest per cent, of crude fibre is found on the plat receiving an 
intermediate amount of water. The N-free extract increases with an 
increase in the amount of water j this variation is regular, with one 
exception. As in the case of corn, increasing the water applied to 
oats, decreases the per cent, of protein, and increases the ether 
extract and N-free extract, 

Wheat Ker:^els. 

The variety of wheat used was “ ISTew Zealand.” It was planted on 
April 13th, and harvested on July 29th and 30th and August oth. 
Table Y. shows the results obtained from the chemical analysis of 
the wheat kernels from the difierent plats. 

Table Y. — Percentage CoiiPosiTiON of Wheat Kernels. 


Irrigation 

water 

Water 

in 


In water-free substance. 




applied. 

fresh 



Ether 

Crude 

N-freT' 

Inches. 

substance. 

Ash. 

Protein. 

extract. 

fibre. 

extract. 

4*63 

7*70 

2*70 

26*72 

2*37 

5*44 

62-77 

5*14 

8*16 

3*32 

25*11 

5*24 

3*05 

63-28 

8*81 

8*25 

2*96 

21*25 

3*63 

4*38 

67-75 

10*30 

8*47 

2*54 

19*93 

2*09 

4*47 

70-97 

12*36 

8*14 

3*12 

22*18 

2*12 

4*31 

68-37 

17*50 

7*59 

2*79 

18*57 

2*34 

5*88 

70-43 

21*11 

6*80 

2*50 

16*99 

1*97 

3*92 

74-62 

30*00 

8*70 

4*50 

15-26 

1*85 

3*19 

75-20 

40*00 

8*01 

2*72 

18*43 

1*94 

3*42 

73-48 


There seems to he no regular variation in the per cent, of water, 
held by the fresh substance, to correspond with the amounts of water 
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applied to tlie soil ; neither does the per cent, of ash show any 
definite connection with the soil water. The per cent, of protein 
increases very markedly in the wheat kernel as the amount of water 
applied to the soil decreases. The plat that received 30 inches of 
water yielded wheat containing 15*26 per cent, protein, while the 
wheat from the plat that received 7*70 inches contained 26*72 per 
cent. — a difference of 11*46. It is to be noted that the variation did 
not follow regularly the amounts of water used. 

The variations in the ether extract are very irregular. The keimels 
raised with five to eight inches of water contain the highest per cents, 
of fat. The crude fibre is not strongly affected by the soil water, 
though the tendency is for the per cent, to decrease as the amount of 
soil water increases. The per cent, of N-free extract is highest in 
the wheat from the plats that received most water. As with corn 
and oats, increased watering of wheat decreases the per cent, of 
protein, and increases the per cents, of ether extract and N’-free 
extracts. 

Potato Tubers. 

The variety of potatoes known as “ Early Eose” was used in this 
experiment. They were planted on May 1st and 7th, and were dug 
on October 22Qd. They were immediately sampled and subjected 
to chemical analysis. Traces of reducing sugar were found in all 
the samples, and a trace of sucrose in one sample. The quantitative 
determinations are exhibited in Table YI. 

Table YI. — Peeceittage Oohpositioiv oe Potatoes. 


Irrigation. Water In water-free substance. 


water 

applied. 

Inches. 

in 

fresh 

substance. 

Ash. 

Protein. 

Ether 

extract. 

Crude 

fibre. 

Starch. 

Undeter- 

mined. 

K-fr^ 

extract. 

8*08 

76-00 

6-68 

11*83 

0*55 

2*69 

69-95 

8-30 

78-25 

10-00 

76-34 

4-57 

12*57 

0*11 

2*46 

69-55 

10-74 

80*29 

15-00 

75*54 

4-85 

12*52 

0*33 

2-21 

72*58 

7-50 

80-08 

20-00 

76*24 

4-29 

11*46 

0*50 

2*56 

76-25 

4*94 

81-19 

27*00 

75*95 

4-99 

10-77 

0-06 

1-93 

75-10 

7*15 

82-25 

39*99 

76-00 

4*87 

8-33 

0*79 

2*06 

76-48 

7*47 

83*95 


It is quite noteworthy that the variation in the amount of moisture 
in the fresh potatoes is very small. In fact, the soil moisture seems 
to have little, if any, effect on the water content of potatoes. The 
per cent, of ash does not vary with the amount of water applied. As 
in the case of the grains, the relative amount of protein becomes 
larger as the irrigation becomes smaller. The one exception to this 
rule is the plat which received least water. The difference between 
the maximum and minimum per cents, is 4*24 — sufficient to, affect, 
materially, the food value of the potatoes. The variation of the 
ether extract is very ii*regulai% and does not follow the variation in 
the amount of water applied to the soil. The crude fibre shows a 
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tendency to decrease on tKe well-watered plats. The per cent, of 
starch, on the other hand, increases very regularly with the increased 
irrigation. The dijfference between the highest and lowest per cents, 
of starch is 6*93 — also quite sufficient to affect the food value of the 
tubers. The undetermined portion does not vary regularly with the 
soil moisture, but there appears to be a tendency for it to decrease as 
the watering becomes more liberal. 

Sugar Beets, 

The Grerman Eleinwanzlebener seed was used in these investiga- 
tions. Seeding was done on April 25th and 26th. The beets were 
harvested on October 22nd. The composition of the beets on the 
date of harvesting is shown in Table YII. 

Table YII. — ^Perceisttage Composition of Sugar Beets. 


In Water-free substance. 



! 

> 




U 





t 

O 

u 



4S 

0 

g 

2 

CO 



© 

•S 

1 

5m 

Irrigation 

applied. 

IneUea. 

Water in 
stance. 

< 

Protein. 

5 

H 

.n 

© 

'2 

u 

0 

bO 

c 

*G 

'S 

a> 

P? 

Sucrose. 

1 

OQ 

g 

1 

Xi 

c 

!=J 

"x 

© 

1 

12*32 

76-23 

4-76 

9-68 

0-29 

5*37 

1-22 

60-85 

6-33 

11-51 

79-91 

15-57 

75-95 

5*14 

8-15 

0-31 

5*24 

1*17 

63-20 

6-33 

10-43 

81-13 

17*64 

7S-34 

4*38 

10-51 

0-32 

4-80 

1-24 

61-62 

6-19 

10-96 

80 01 

20*06 

76-46 

4*89 

10-42 

0-36 

5*06 

0*94 

60-83 

6*91 

10-59 

79-27 

21-00 

78-67 

4-98 

7-60 

0-lS 

6-02 

1-53 

57-21 

7-46 

15-12 

81-32 

25-31 

75*69 

4-69 

8-98 

0-36 

4-98 

0-64 

62-93 

7-10 

10-13 

80*80 

40-82 

77-58 

4-69 

5-63 

0-45 

5-68 

1*18 

62-01 

7*05 

13*31 

83*55 

53-96 

73-39 

3*79 

6-10 

.0-36 

4-79 

1-89 

60-65 

7-07 

15-35 

84-96 


The per cent, of water in the fresh substance does not vary, in 
general, with the variation in soil moisture. The per cent, of ash is 
irregular, and does not follow the soil moisture. The per cent, of 
protein tends to increase with increased applications of water, until 
20 inches have been applied ; from then on there is a distinct 
decrease. The drSerence between tbe highest and lowest per cent, is 
2 '92. The per cents, of ether extract, crude fibre, and reducing 
sugars are so in’egular that they cannot well be connected with the 
variation in the soil moisture. The sucrose, which is the most 
important constituent of the sugar beet, constitutes from 57*21 per 
cent, to 63*20 per cent, of the water-free substance. Regular changes 
in the soil moisture do not seem to cause corresponding regular 
variations in the sucrose content. This is surprising, in view of the 
comparative regularity with which the nitrogen-free extract in the 
crops, previously studied, has increased with the increase in soil 
moisture. The per cent, of starch increases somewhat with the 
increase in soil moisture. 
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From these data, it would seem that the relative proportions of 
the constituents are not markedly affected by variations in soil 
moisture. The great regularity in variation that has prevailed 
in other crops leads to some doubt concerning the correctness of this 
view. The plats on which the sugar-beets were grown were very 
different in depth and in the proportion of gravel, and they had been 
manured differently. Further, the accurate sampling of beets is a 
matter of great difficulty. It must also be remarked that the beet 
was dried and ground before analysis, which is not the best method 
to be followed in making carbohydrate determinations in sugar-beets. 
'While the per cent, of total carbohydrates may be very near the 
truth, the sucrose and other single constituents may have suffered 
change dui’ing the process of drying. These questions must be left, 
however, for future investigations. 

To obtain fuller and more accurate data on the effect of soil 
moisture upon the sugar content and purity of the juice, the plats 
were sampled and the beets analyzed weekly, from August 19th 
to October 16th. The average results for the sugar in the juice are 
found in Table YIII. 


Table YIII. -Per Cent, of Sucrose in the Juice prom 
Sugar-beets. 


Irrigatioa water 
applied. 
Infihes. 

1M6 to 17-78 
19-96 to 26-66 
40-82 to 53-96 


August 19th September 10th 
to to 

September 3rd. September 25th. 

11- 35 .... 13-14 

12- 58 .... 13-72 . 

13- 40 .... 14-62 


October 2ud 
to 

October 16th. 

14- 83 

15- 86 
15-25 


It is quite evident, from the above table, that during the first two 
periods, the per cent, of sugar in the juice increases with the increase 
in the amount of water applied. During the last period, the beets 
grown with more than 40 inches of water contain 0-61 per cent, less 
sugar than do those grown with an average of 23*31 inches of water. 
The general conclusion to be drawn from this table is, that increasing 
the soil moisture tends to increase the per cent, of sugar in the juice 
of sugar-beets. 

Table IX.— Per Cent. Purity in Juice erom Sugar-beets. 


Irrigation water 
applied. 
Inches. 

11*16 to 17-78 
19-95 to 26*66 
40-82 to 53-96 


August 19th September 10th October 2nd 
to to to 

September 3rd. September 25th. ‘ October 16th. , 

77-0 .... 77-9 .... 81-1 

80-6 .... 81-1 .... 82-7 

80-5 .... 82-7 .... 84-2 


Table IX. shows very clearly that the purity of the juice is highest 
with sugar-beets grown with large amounts of water, hut that the 
differences are so small as to have little practical value. 
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Discussion. 

A study of tTie preceding tables confirms tbe belief that tbe soil 
moisture infiuences strongly tbe chemical composition of plants and 
plant parts. To what extent the compositions of difiereut plants and 
plant parts are afiected by soil moisture cannot, of course, be 
detennined from this preliminary investigation. However, it may 
safely be concluded that the protein and nitrogen-free extract are 
infiuenced more than any other chemical group contained by plants. 
It may further be concluded that withholding water from the plant 
increases the per cent, of protein, and diminishes the per cents, of 
nitrogen-free extract and fat ; increasing the supply of water 
decreases the per cent, of protein and increases the per cents, of 
nitrogen-free extract and fat. 

That the variation is far greater than that ordinarily assumed to be 
possible is shown by Table X., in which the difierences between tbe 
lowest and highest per cents, of protein, fat, nitrogen-free extract 
and starch are given, due regard having heen had for the variation 
due to the application of different amounts of water. 

Table X. — Difeebence between Highest and Lowest Pee 
Cents, due to Yarying Soil Moisture. 


N-free 

Substance. Protein. Fat. extract. Starch. 

Corn kernels .. 2'56 .... 0*90 .... 2-33 .... — 

Oat kernels 5-31 .... 0*68 .... 1*69 .... •— 

Wheat kernels .. 11*46 .... 1*78 12*43 .... — 

Potatoes ........ 4*24 .... — .... 5*70 .... 6*93 

Sugar-beets 4'8S .... — .... 5*05 .... — 


While the power to control the composition of plants by varying 
the soil moisture is of immense practical value to all irrigated 
countries, yet its higher theoretical importance must not be over- 
looked. To the plant physiologist it opens a large field of research, 
which promises to result in light been thrown on some of the obscure 
parts of our knowledge of plant growth and plant life. The 
temptation to theorize, even with the meagre data of this paper, is 
very great, but as considerable material on this subject has been 
gathered since 1901, the discussion of the physiological relations of 
the data, here presented, has been left for future reports. However, 
it may bg^said that the soil moisture is only one of many factors 
controlling %e composition of plants, and that the gi'eat variations, 
recorded in thl^.paper, were partly due to the peculiar soil conditions 
prevailing on th^ Station farm. 

This investigahon has been continued since 1901, and is still being 
continued . — f J American Chewi, Soc.J 
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PEOCESS EOE EEGULATINa SUPEESATUEATIOET IN THE 
BOILING OE PUEEE SHGAE SA^EUPS, ESPECIALLY 
CONCENTEATED SYETJPS. 


(Patent of Du. H. Claasseiv\) 


TKe present invention deals witL a wider application of the process 
of Patent 11 7531. This latter is a process for I’egulating the 
supersatnration in the boiling of S3rrnps by which under observance 
of the overconcentration that varies according to the i)urity of the 
syrups, especially mother syrups, the formation of grain and the 
further crystallizing out of the crystals in the pan is accomplished. 
By using the means and methods of Patent No. 117531, purer sugar 
juices, as for example the thick juices of raw sugar manufacture, 
or similar sugar solutions in the refineiy, can now be treated. It 
is here however necessary, owing to the continually changing 
conditions of concentration, to ensure that a supersaturation of the 
mother syrups suitable for the fox-mation of grain, and the enlarging 
of already formed grain, shall exist. 

The boiling of these purer syi'ups to grain had been carried out 
hitherto after known methods, on the basis of the outward appearance 
of the boiling mass. It gave results which satisfied existing 
requirements when managed by skilful boilers. The regulation of 
the supersaturation by the outer appeai’ance of the masse-crdte is, 
however, very imperfect even at the hands of an experienced boiler. 
Likewise boiling with the aid of known empirical figures as can be 
done when employed with the so called Brasmoscope, gives a very 
imperfectly regulated saturation of the masse-cuites. 

In publications of the inventor in various papers in 1894-5 and 
1897 tables of supersaturation figures were given which were based 
on experiences with the boiling of masse-cuite first products. They 
reveal how fluctuating are the conditions of supersaturation during 
similar periods of the boil, and between different boilings, notwith- 
standing the greatest attention on the part of the boiler. 

These drawbacks are avoided, one obtains an even grain, and one 
is rendered independent of the uncontrollable skill of the boiler, if in 
the boiling of purer sugar solutions one employs the means and 
methods of patent No. 117531, and works by establishing and 
employing such quotients of supersaturation as are adapted for 
such juices. By the accomplishment of this process, the conditions 
of supersaturation at particular periods of the boiling are kept in 
uniform limits, and, furthermore, this occurs with the aid of control 
apparatus, by which one is in a position to estimate the required 
temperature and water-content for the desired supersaturation. 



88 


Por tlie tMck juices of beet-sugar factories, and juices of similar 
composition, given a purity of the juice of about 93 to 91, a super - 
saturation quotient of 1‘35 to 1*45 is the most suitable for formation 
of grain. As soon as enough grain is formed under this super - 
saturation, it is altered to between 1*1 and 1*13, but never to less 
than ri. This latter point is based on the fact that owing to the 
lowering of temperature brought on by a changing vacuum, an under 
concentration and thereby a seizure of grain can easily occur. 

In accordance with the falling purity of the mother syrups 
resulting from progressive crystallization, the quotient of super- 
saturation must be increased. This increase must take place slowly 
and uniformly during the boiling, attaining finally to 1*2, in order to 
avoid any formation of new crystals. With the attainment of this 
figure of 1*2, the boiling down begins. The object of the boiling- 
down (Abkochen) is essentially different to that of the foregoing 
boiling (Yerkochen). By boiling down, the masse-cuite is prepared 
for further working up. To this object, the purity of the mother 
syrup, which was about 82 at the termination of the boiling, is reduced 
further as quickly as possible. Such an accelerated crystallization 
can only be carried out as long as the quotient of supersaturation 
is kept high, and, furthermore, so high that new crystals would 
form themselves if no agitated crystals (Anregekristalle) were present. 
Since the masse-cuite at the termination of boiling contains already 
about 50| crystals, these absorb nearly all the particles of sugar that 
will crystallize out, so that few, if any, new crystals form, and the 
existing ones are very little increased in size. The output of sugar 
and its quality are not affected by the formation of these new crystals 
during the operation of boiling down, since they are of little weight, 
and for the most part pass off through the sieve of the centrifugal. 
For that reason the acceleration of the crystallization through a high 
supersaturation quotient and the large amount of agitated crystals is 
very great. In an hour or two the purity of the mother syrup can he 
reduced from 78 to 75. 

The boiling down begins, as above-mentioned, with a quotient of 
1*2, and this quotient is raised by the falling purity of the mother 
syrup to 1*25, 1*30, and finally to 1*35, if boiled down with an 
addition of syrup (as described under patent 56867), in order to 
dissolve the fine grain present, ^ and then crystallize it again with that 
in the masse-cuite. 

If we stop boiling down on attaining a supersaturation quotient of 
from 1*3 to 1*35, then the masse-cnite is ready for working up into 
normal first product sugar. 

The following table of water-content gives an example of how the 
boiling of thick juices and similar syrups can be carried out after this 
process: — 
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Table of Water Contents for Sugar Syrups of Higher Purities. 


1 

Boiling 

Temper- 

ature. 

During ( 

Purity 

91 

3-rain iug 

Quot’nl 

93. 

Immediately 

after 

Grgraining. 

During Boiling. 

When Boiling 
down. 

°c. 

a 

a 

1 

b \ 


d 

! 

e \ 

/ 

0 

h 


m 

18 

2 Of 

2 »l 

194 

ISf 

18 ! 

17 

16i 

70 1 

16| 

17i 

20f 

19| 

19 

ISf 

^74 ; 


15| 

72i 

16i 

17i 

20 

191 

ISi 

17| 

17f 

16i 

151 

75 

16 

16f 

19^ 

19 

18 

17J 

16| 

I5i 

15 

774 

15^ 

16i 

19 

! m 

17i 

17 


151 

144 

80 

15i 

lo| 

18^ 

IS 

17i 

164 

16 ; 

! 

141 

82i : 

15 

15| 

18i 

17i 

16f 

16 

15| 

141 

13f 

85 

14f 

loi 

17f 

171 


154 

15 

' 14 

13i 


Tlie employment of these tables corresponds to the table of water- 
contents in Pig, 3 of the orginal patent 117531, only here the whole 
process of boiling can be completed in from six to ten hours, if 
normal first sugar is the desired object. The formation of grain 
follows here without any artificiality, and, moreover, of its own 
accord in the accurately thickening mass under motion. As soon as 
the formation of grain begins, one goes from column a to 5, then 
from « ’ to c and boils after each of the rows c, d, /, for about one 
or two hours with gradual transitions, and afterwards the rows g and h 
if needed for an hour or two. 

Boiling by the foregoing process results in as widespread as 
possible, a desugarizing of the mother sjumps of the masse cuite, and 
a regular formation of grain — all in the shortest time. 

Description of Patent : An alteration in the process patented 
under No. 117531, for regulating the supersaturation in the boiling 
of syrup, to wit, that when boiling purer sugar solutions or syrups, 
especially concentrated juices, the overconcentration following the 
graining (1*35 to 1’45) is fixed according to the scale of a special 
table of water content for sugar syrups of higher quotient of purity 
(91 to 93), whereby after the graining, to prevent the formation of 
new crystals, an altered overconcentration (IT to 1T3) is established, 
and consequently a systematic increase (corresponding to the falling 
purity of the mother syrup) takes place in the concentration up to 
1*3 or 1*35, and lasts till boiling down commences. — [Oesterreichuche-' 
Ungarisclie ZeitsckH/t fur ZucJcerindustrie,) 
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THE FUTUEE OF SHGAE IN MEXICO. 

Mexico is not in a position to rely on the United States as a market 
for the consumption of its sugar, because in accordance with the 
Cuban treaty all the ports of the United States will be open to the 
free importation of Cuban sugar, and hence it can be delivered there 
in sufficient quantity to meet the demand at a lower price than that 
of any other country. 

As is well known, the production of sugar in Mexico is controlled 
by a trust, which has concentrated the commerce of this article in a 
group of merchants whose object is to sustain the price of sugar in 
Mexico and export what cannot be marketed here at the price current. 
This would have probably given the results which were expected if 
the United States had left in force the tariffs by which sugars, what- 
ever their points of origin, were assessed with the same duties. In 
that case it is clear that Mexican sugar could have relied on the 
United States market, as with a raise of price for home consumption 
they could sell their excess products at American ports at a lower 
price than the Cubans. But, from the moment that the treaty 
between Cuba and the United States specifies that Cuban sugar will 
pay at American ports less than that from any other point, the 
Mexican Trust cannot send its products with advantage to New 
Orleans or New York. 

This matter would be of less importance if the excess production of 
sugar in Mexico was insignificant, or should remain stationary, but 
the fact of the matter is that at the present time new installations 
with modern machinery are being established, and large amounts are 
being invested in machinery, lands, plantations, &c., with the view 
of increasing the production. 

Under these conditions, and with the American markets closed, 
the only way to find a market is by the exportation to Europe, 
especially England, or to South America, and the reduction of price 
in Mexico in order to increase consumption at home. 

However, Mexico could hardly sell sugar in the English mai’ket in 
which the best sugar of France, Germany, Belgium, and Austria 
compete, which are nearer and favoured by the speculations of the 
Brussels Convention. Mexico, exerting itself, and even adopting 
the export premium policy, cannot with advantage dispose of its 
excess of sugar to England, and much less to the rest of Europe. 

The drawback to the South American markets is lack of transpor- 
tation lines, and until better facilities are secured the South Americans 
will have to consume sugar from other points, as the freight charges 
from here would increase the price to a very high figure. 

There is but one way out of it, if it is desired that the sugar 
industry in Mexico suffer no sudden crash, and that is to lower the 
present price considerably in order to increase the home consumption. 
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The excess productioa which the Mexican sugar men complain 
about is a dhect consequence of the increase in price of the commodity. 
Many people in various regions of the Bepublic do not consume 
refined sugar, but use brown sugar in cakes or soft brown sugar, due 
to the excessive price of the former. 

The consumption of interior points will increase considerably as 
soon as transportation facilities are established in various parts of the 
country, and as soon as the economic situation of the lower class of 
people is improved; but this increase would be more rapid if the 
present price should be lowered. 

It is a well-known fact that since sugar has gradually been going 
up, a large number of Mexico’s poorer classes have ceased to use it, 
and others have reduced their consumption considerably. As soon as 
the price is lowered the consumption will increase rapidly. 

There are industries in Mexico that would give excellent results 
that have not been developed due to the high price of sugar. Bor 
instance, the industry of fruit preserves, which has assumed such 
large proportions in other countries, would be specially productive in 
Mexico, where there are regions in which large amounts of fruit at 
present go to waste. The reduction in the price of sugar is the rational 
solution to the problem of any apparent overproduction of this article 
in Mexico, and the persons interested in the trust will not find another. 

There is really no overproduction here, but merely an attempt by 
means of a combination to make worn-out and old-fashioned sugar 
mills pay when they should be torn down or rebuilt in modern style. 

Sugar can be produced in this country and sold at a profit at little 
over one-half of its present price, and when this is done the increased 
consumption will furnish a market for not only all the sugar planta- 
tions now in operation, hut many more. It is ridiculous that in 
Mexico, which is probably better adapted to produce sugar than any 
other country in the world, it should be sold at higher prices than in 
the United States where practically no sugar is produced and where 
there is a high duty on the importation of the crude article. 

The actual consumption of sugar per head in the Bepublic is very 
small indeed, compared with that of other countries, or what it should 
he here. One hundred and fifty-five million pounds divided among 
fourteen million inhabitants gives an annual consumption per head of 
approximately eleven pounds. Whereas in Prance the annual 
consumption is about twenty-six pounds, in England about eighty 
pomids, and in the United States about seventy-five pounds. 

In the last sixty years it is calculated that the population of thq 
world has doubled, but the consumption of sugar has increased 800 
per cent. The facts certainly show that a reduction in the price of 
sugar would make a home market for more than the actual or 
prospective production in this Bepublic, and still leave large profits 
in the business . — f Modem Mexico. J 
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(Eorrespottbena. 


SAND DILTEES. 


To THE Ehitoe. of ''The International Sugar Journal.” 

Dear Sir, — In your esteemed Journal for January appeared a 
notice about tbe success of sand filtration in the Racecourse Central 
Mill, Queensland. May I ask you to be kind enougli to allow me to 
state tbrougb your columns, in order to prevent any confusion witb 
other filters, that the two sand filters in question which gave such 
brilliant results are of “ The Standard Type ” but made in Australia. 
Considerable improvements have been made lately in the construction 
of the ‘‘ Standard ” with regard to capacity, durability and simplicity, 
so that the results stated in the Mackay Bugar Journal of loth October, 
which you quoted in your notice will be largely surpassed in future. 

GrEO. Stale. 

Berlin, 14th January, 1904. 


MONTHLY LIST OF PATENTS. 

Ooramunicated by Mr. W. F. Thompson, C.E.,F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN GLISH. — ^APPLICATION s . 

27666. R. Hartey, Glasgow. (Communicated by Leon Naudet, 
France, and Henry Calverley Hinton, Madeira.) Improvements in 
and relating to the treatment of sugar cane^ heetroot and the like. 17th 
December. 1903. 

28296. E. Shaw, London. Improvements in the treatment or 
preparation of sugar. 24th December, 1903. 

28297. E, Shaw, London. Improvements in machinery or apparatus 
for use in the treatment or preparation of sugar. 24th December, 1903. 

28617. R. HaRYEY, Glasgow. lmp>rovements in and relating to 
evaporators for the treatment and concentration of cane juice., heet juice, 
and other juices and lignids. 30th December, 1903. 

28711. R. Hartey, Glasgow. Improvements in ajid relating to 
evaporators for concentrating sugar cane, beet, and like juices or liquids. 
31sfc December, 1903. 

28712. B. Hartey and H. Williams, Glasgow. Improvements 
in or relating to evaporators for concentrating the juice from sugar cane 
prfrom any chemical liquors which require evaporation. 31st December, 
1903. 
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183. W. E. C. Hoad LEY, London. An iinjpToved process for th 
inveraion of sugar. 4tli January, 1904. 

ABRIDGMENTS. 

23692. E. Eolsche, Halle a/S, and E. Nowak, Eoswadze, Prussia, 
Improvements in column shaped crystallisation vessels for sugar filling 
masses. 2ud November, 1903. Tbis invention relates to tbe process 
for crystallising out sugar products and securing a complete and 
uniform separation of the sugar in the centre of the mass as well as 
at the outside, characterised by the fact that the masses are submitted 
to a combined movement of their parts by means of a suitable device 
within a column shaped crystallisation vessel, the layers being 
preserved as well as possible in such a way that the portions of the 
mass are moved firstly from the circumference of the column towards 
the centre and secondly from the centre of the column towards the 
circumference. 

26570. H. WiNTEii, Charlottenburg, Germany. Improvements in 
and relating to the treatment of sugar juice, 2nd December, 1902. 
This invention has reference to improved process of and apparatus for 
the treatment of sugar juices for first product and molasses in one 
operation. The essential feature of this invention consists in the 
combination of apparatus and process whereby sugar juices may be 
prepared in one operation for the final product and to obtain besides 
the final molasses (and without intermediate products) only one sort 
of sugar. 

27014. J. G. Hall, Canonbury, London. Improvements in portable 
furnaces for sugar pans and for other purposes. 8th December, 1902. 
This invention relates to improvements in portable furnaces for sugar 
pans and for other purposes. In carrying the invention into practice, 
a cast-iron fuel chamber, with a hopper shaped top having fire bars at 
the bottom is constiucted. The inside of the fuel chamber is lined 
with fire bricks. In the hopper a shoot for charging purposes is 
inserted : this said shoot is tapered and placed at an angle and is 
provided with a loosely hinged flap inside to prevent the fii’e from 
coming out of the furnace when the month of the shoot is open. On 
the outside, the shoot is provided with a bend, having a sliding cover 
at the top : also an opening is made in the bend to poke the material 
into the furnace. Below the fire bars of the fuel chamber or furnace 
is a vertical air chamber to which is connected the end of a pipe from 
a fan for supplying compressed air through the air chamber to the 
furnace. A slide is provided at the base of the air chamber for 
holding the ashes. 

GEEMAN. — ^ABRIDGMENTS. 

1437 10 . Er. Meyer* s Son, Tangermunde. Apparatus for sharply 
separating the drain in centrifugals. November 29th, 1902. The 
centrifugal drum is enclosed by an annular casing divided into several 
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parts, the distance between the lower edge of the casing and the drum 
being variable, so that the lower edge of this casing down which the 
drain trickles, may be adjusted over different channels located under 
the drum, 

143711. Weikmann and Lanub, Gleiwitz, O.S. An arrangement 
for automatically introducing liquids into vessels, more particularly into 
centrifugals, hy means of nozzles. December 2ad, 1902. On a shut 
o;ff valve inserted in the feed pipe being opened, a pipe which carries 
the disti'ibuting nozzle is depressed into the centrifugal by the 
pressm^e of the liquid. After the valve has been closed, this pipe is 
withdrawn from the centrifugal by a counter weight. 

144030. Gr. Kogler, Ilsenbui'g. Press cone for slireddhigs presses 
with cells for discharging umter, October 12th, 1901. The press cone 
is formed of rings of suitable shape laid one over the other like a 
grate or spirally wound and allowing water to pass through, so that 
the interval between each two rings forms a drainage cell by means 
of which the water is conveyed to the middle of the press. 

144326. Hebm. Hillebba]STD, Werdohl, Westf. Front hiife for 
douhle shredding boxes for heet shredding macJiines, April 2nd, 1901. 
The upper ribs of the front knife are provided with blade like 
projections at the side facing the rear knife. These blades cut into 
the part of the roots which is not in contact with the front part of the 
knife, and also prevent the roots being displaced laterally, and protect 
the rear knife from damage. 

145177. Alehoi^s HEmzE, Magdeburg. Method of feeding shred- 
dmgs conveyors. December 28th, 1902. The shreddings coming from 
the difcsion apparatus and conveyed through the sludge gutter to the 
bucket conveyer frequently accumulate and heap up in front of the 
conveyor in such a way that they have to be loosened or dislodged by 
hand or by mechanical means, if the regular working is not to be 
interrupted. In the method described in this patent, one or more 
nozzles are inserted in the bottom towards the end of the shreddings 
sludge trough close in front of the conveyor, and through this nozzle 
(or these nozzles) a jet of a pressure medium is discharged into the 
trough in a direction inclined towards the dii’ection of the sluicing, in 
such a way that the shreddings are loosened at the place where they 
are most liable to accumulate and their forward movement assisted. 

145786. Bbootebgeb Maschikenbatj-Anstaet, G-.m.b. H,, of 
Prinzenthal, near Bromberg. A shreddings press having a straining 
casing or sieve iaperi7}g towards and contracted at its lamer end, mid, at 
this place cylindrical parts of a spindle, December 23rd, 1902. In 
order to prevent the shreddings being torn in the chamber, the lower 
cylindrical part is not made in one piece with the press spindle but 
separate therefrom, and is so arranged that it shares in the rotation of 
the press spindle. 
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146090. P. Meyer, Halle/on/S. An evaporating arrangement 
ivitliout injection condenser and without an air pump, the jii^st chamher 
ofiuhich is heated luith waste engine steam, March Sth, 1902. For the 
purpose of economising steam and simplifying the arrangement, the 
apparatus which consists of several evaporating bodies arranged one 
behind the other, is heated by the first body or chamber receiving 
engine steam at a suitable pressure. In this arrangement the liquid 
boils under a pressure which is greater than that of the atmosphere. 
The evaporating apparatus works without an injection condenser and 
without an air pump. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co,, 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for Grerman. In ordering please give number and 
date. 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


The D.Z,I. calls attention to an organized system of saccharine 
smuggling between Switzerland and Germany, which has lately been 
detected. The post, rail transit, and cyclists have been the methods 
employed. 


Mr. Harold Cox, Secretary of the Cobden Club, is stated to be 
about to resign his position. The Club will consequently lose a 
faithful and untiring servant, though one who too frequently allowed 
his zeal to outrun his discretion, as his letters to the press have 
repeatedly shown. 


Mr. T. J. Pittar, C.B., Assistant British Delegate on the Permanent 
Sugar Commission at Brussels, has lately been appointed to succeed 
Sir G, L. Eyder, H.C.B., as Chairman of the Board of Customs. As 
there is every probability of that Board having a larger sphere of 
work to direct in the not distant future (in consequence of tariff 
reform) it is fortunate in possessing at its head a man of such broad- 
minded and progressive views as Mr. Pittar. 
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WEEKLY STATEMENT OF COMPABATIYE 


For the last Fifty -two weeks compared 





G-erman Beetroot 8 

8 0/0 


French Crystals. 

West India. 

1 Java afloat. 




Prompt, free on board. 


No. 3. c. 

f.i. 

Good Brown. 

No. 

15 and 16. 



1903. 

1902. 

1901. 

1903. 

1902. 

1901. 

1903. 

1902. 

1901. 

1903. 

1902. 

1901. 

Jan. 

2.. 

8 /l| 

8 / 0 | 

6 / 8 J 

6/5| 

9/04 

9/1 

~ 

8/44 

10/61 

— 

— 

— 


8/9 

12 /- 


9.. 

8 / 0 | 

8 /- 

6/5| 

6/5 

9/1 

9/31 

— 

8/24 

10/84 

— 

— 

— 

9/44 

8/6 

Wr 


16.. 

8 /- 

8/1 

6/5 

6/7r 

9/32 

9/34 

— 

8/5| 

10/74 

— 

— 

— 

9/44 

8/3 

12/- 


23.. 

8/1 

8/- 

6/7f 

6/7i 


9/14 

— 

8/54 

10/84 

— 

— 

— 

9/4^ 

8/3 

iViJf 


30.. 

8/0 

7/101 

6/4 

m 

9/14 

9/21 

— 

8/7i 

10/8| 

-- 

— 


9/44 

8/3 

ll/iol 

Feb. 

6.. 

7/m 

7/104 

6/8| 

6/9 

9/21 

9/34 

— 

8/7| 

11/- 

— 

— 

— 

9/4§ 

8/4f 

11/104 


13.. 

7/10| 

7/ll| 

6/9 

6/84 

9/3| 

9/3i 

— 

S/ 7 I 

10/104 

— 

— 

— 

9/44 

I'M 

11/9 


20.. 

7/ll| 

8/2 

6/8| 

6/10 

9/34 

9/24 

— 

8/92 

10/9| 

— 

— 

— 

9/4| 

0 if 

11/9 


27.. 

S/2 

8/4 

6/10 

6/S 

9/2| 

9/24 

_ 

8/71 

11/- 

— 

— 


9/6 

8/?! 

ll/7f 

March 6. 

8/4 

8/44 

6/8 

6/54 

9/24 

9/04 

— 

8/3 

10/114 

_ 

— 

— 

9/6 




13.. 

8/4| 

8/.5| 

6/5^ 

8/31 


8/114 

— 

8/24 

11/- 

— 

— 

— 

9/9 

8/4 

U/7* 


20.. 

8/54 

8/3| 

6/3| 

6/3} 

6/6| 

8/114 

9/0 

— 

8/3| 

11/1| 

— 

— 

— 

9/104 

8/- 

11/7| 


27.. 

8/31 

8/2i 

6/3i 

9/'- 

8/114 

— 

S/li 

11/- 



__ 

9/104 

8/3 

ii/n 

April 

5.. 

S/2J 

8/24 

6/6| 

6/54 

8/114 

8/Jl 

_ 

8/6 

n/ 1,1 

__ 

— 

_ 

9/74 

8/3 


10.. 

8/24 

8/3 

6/54 

6/5} 

8/n 

8/104 

— 

8/54 

n/3| 

— 

— 

— 

9/74 

8/- 



17.. 

S/3 

8/5 

6/5| 

7/22 

8.'10.4 

8/10 

— 

8/3 

11 /- 

— 

— 

— 

9/74 

8/- 

11/104 


2i.. 

S/5 

8/41 

6/2t 

6/1 

8/10 

m 

— 

8/lf 

10/84 


— 

— 

i)/10f 

7/9 

ll/ioi 

May 

1.. 

8/4? 

8/4 

6/1 

6/3 

9/04 

9/5 

_ 

8/44 

11/74 

_ 

— 

_ 

9/104 

7/9 

11/101 


8,. 

8/4 

S/34 

6/3 

6/44 

9/5 

9/6 

10/- 

S/7i 

Norn. 

— 

— 

— 

9/10* 

7/9 

11/9 


15.. 

8/31 

S/4f 

S/4i 

6/4 

9/6 

9/7 

10/- 

8/6 

Nom. 

— 

— 

— 

9/104 

7/9 

11/9 


22.. 

8/44 

s/sl 

6/4 

6/2 

9/7 

9/64 

10/- 

8/54 

Nom. 

— 

— 

— 

9/10| 

7/9 

ll/7f 


29.. 

8/3| 

8/2f 

6/2 

6/2i 

9/6f 

9/6 

10/- 

8/54 

Nom. 

_ 

— 

— 

9/104 

7/9 

im 

June 

5.. 

S/2f 

8/l| 

6/2| 

6/24 

9/6 

9/4 

9/9 

8/54 

Nom. 

_ 


— 

9/104 

7/9 

11/6 


12.. 

8/lf 

8/of 

6/24 

6/'3| 

9/4 

9/2| 

9/9 

8/6 

Nom. 

__ 

— 

— 

9/74 

7/9 

11/6 


19.. 

8/0? 

7/114 

6/3^ 

6/2 

9/2| 

9 / 2 I 

9/9 

8/3| 

Nom. 


— 

— 

9/74 

7/6 

11/4| 


26.. 

7/114 

7/8| 

6/2 

6/- 

9/24 

9/3| 

9/9 

8/4 

Nom. 

— 

— 

— 

9/6 

7/6 

.11/4| 

July 

3.. 

7/81 

7/9|. 

6/2 

^5/ll| 

9/34 

9/34 

9/9 

8/0| 

Nora. 

_ 

_ 

— 

9/44 

7/6 

11/44 

10.. 

7/9i 

7/lOf 

5/114 

5/ll| 

9/34 

9/lf 

9/9 

s/4 

Nom. 

— 

— 

— 

9/4| 

7/9 

u/4 


17.. 

7/10| 

7/nl 

5/ll| 

5/n| 

9/l| 

9/61 

9/9 i 

8/3 

Nom. 

— 

— 

— 

9/4| 

7/9 

l\/i 


21.. 

7/u| 

7/lii 

5/ul 

m 

1 9/6| 

9/4 

9/9 

8/6 

Nom. 

— 

— 

— 

9/6 

7/9 

11/41 


31.. 

7/11-1 

8/0| 

6 /I 0 I 

6/- 

9/4 

9/3 

9/9 

8/6 

Nom, 

- 

- 

— 

9/6 

7/9 

im 

Aug. 

7.. 

8/04 

8/2| 

6/- 

6/- 

9/3 

8/104 

Nom. 

8/6 

Nom. 

_ 





9/7| 

9/'9 

7/9 

11 /- 


14.. 

8/2f 

8/3| 

6/. 

6/1 ; 

8/104 

8/if 

10/- ; 

8/54 

Nom. 

_ 

— 

— 

7/9 

10/104 


21.. 

8/3f 

S/.%| 


6/lf 

8/44 

8/3 

Norn. 

8/0| 

!Nom. 

_ 

— 

— 

9/104 

7/9 

10/7 


26.. 

8/51 

8/54 

6/l| 

6/- 

8/3 

8/14 

Nom. 

1 8/u| 

jNom. 

_ 

- 

“ 

9/10| 

7/9 

10/41 

Sept. 

4.. 


8/5| 

6/- 

5/11 

8/14 

8/04 

10/32 

8/- 

iNom. 




_ 

9/104 

7/9 

10/3 


11.. 


8/54 

5/11 

5/n| 

8/04 

7/91 

10/5| 

! 8/lJ 

INom. 

— 


— 

0/Wi 

9/10|i 

7/9 

10/3 


18.. 


S/5| 1 

5/11^ 

VI i 

7/9i 

7/7 

10/54 

8/3 

jNom. 

_ 

— 


7/9 1 

10/- 


25.. 

8/5| 

8/41 ! 

6/1 

6 / 34 ’ 

7/7 

7/5. 

10/3 

1 8/44 

1 9/3| 

- 

- 


9/K'li 

7/9 , ' 

10/- 

Oct. 

2.. 

8/4| 

8/5| 


7/2 

7/5 

7/7| 

10/3 

9/9 

9/3 

__ 

__ 



9/lOf 

8/- 

10/- 


9.. 

8/54 


7/2 


7/7f 

7/7 

10/.3 

1 9/9 

9/li 

_ 



— 

9/104 

8/- 

9/6 


16.. 

23.. 

8/9| 

8/g 

8/9| 

m 

7/1 

7 / 7 , 

7/7 

7/84 

7/84 

7/4 

10/24 

12/2| 

i. 9/9 
|l0/3 

9/3 

8/9 


— 

— 

9/104 

9/10| 

8/6 

9/- 

9/3 

9/3 


30.. 

8/9| 

9/6 

7/7 

7/6 

7/44 

7/l| 

10/24 

L 

S/6f 

- 

’ - 

- 

9/9 

9/3 

9/- 

ISTov. 

6,. 

9/8 

8/7 

7/6 

7/54 

7/lf 

7/2:| 

10/U 


8/64 







9/74 

9/3 

9/- 


13.. 

8/7 

8/6 



7/2| 

7/3| 

lo/ll 

1 

9/- 


— 

_ 

9/74 

9/- 

9/- 


20.. 

8/6 

8/54 

</b| 

7/10 

7/10 

7/3| 

7/44 

wu 

— 

9/- 

_ 

_ 

— 

9/74 

9/- 

8/9 


27..: 

8/54 

8/41 

7/11 

7/44 

7/3 

lO/ll 

: ““ 

8/104 

“ 

~ 

"" 

9/4i 

9/- 

8/9 

Dec. 

4.. 


8/4 

7/11 

8/2|i 

7/8 

7/1 

10/14 

' __ 

! 8/104 




__ 

9/44 

9/3 

8/9 


11.. 




8/41 

7/1 

7/ii 

io/i| 

— 

^ 8/10| 

_ 


„ 

9/44 

9/3 

8/9 


IS.. 

8/4 

8/0 

8/4| 


7/14 

07104 

10/3 

— 

: 8/9 

_ 



_ 

9/41 

9/3 

8/9 


25.. 

8/5 

8/4| 

8/2 

8/I| 

: 6/104 

6/6| 

10/3 


8/6| 


— 

"" 

9/3 

9/3 

8/9 


^ 5/10| on July 2nd. 
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PEICES OE EAW ATO EEEINED SUaAR, 

with those of the two previous years. 


Germaa & Austriaa 
t Cubes f . 0. b, 


1903- 1902. 1901. 
11/3 10/4^ 12/101 
11/3 10/4 13/- 
11/3 lO/l| 12/101 
11/3 10/l| 12/9 

11/3 10/ii 12/9 

11/11 10/1| 19/9 

11/- 10/ii im 
ll/l| 10/11 12/9 
11/4 10/H 12/9 

11/6 10/- 12/9 

11/6 10 /- 12 / 7 f 

:H/6 9/10jl2/10| 
11/6 10 /- 12 / 10 | 

; 11/6 9/10| 12/lOi 
11/6 9/9 12/10| 

' lt/6 9/6 12/lOi 
11/6 9/7| 12/9 

11/6 9/9 12/S 

11/6 9/9 12/71 

11/4| 9/7i 12/7i 
11/4 9/6 12/101 
11/4 9/6 I2/I0| 

ll/4i 9/4 12/10| 
ll/4i 9/6 12/10| 
11/3 9/4^ 12/I0I 
11/3 9/4 12/1C% 
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IMPOKTS AND EXPORTS OP SDGrAR (UNITED laNODOM, 
To END OF December, 1902 and 1903. 

IMPORTS. 


Paw StioARs. 

QuANa 

1 

riTKS. j 

Values. 

Grermanv . . 

Holland 

Belgium. 

France 

Austria-Hungary 

Java 

Philippine Islands 

Peru 

Brazil 

Argentine Republic 

1 Mauritius 

British East Indies . * 

Br.W. Indies, Guiana, &c. 
Other Countries 

iHUli!. 

Cwts. 

6,605,719 

337,272 

667,46-i 

1,706,418 

340,523 

*49,936 

160,892 

578,030 

808,951 

323,730 

202,512 

1,280,167 

159,872 

19U3. 

Cwts. 
5,788,659 
198,466 , 
684,468 
540,207 
1,685,499 
556,209 
70,646 
393,639 
78,582 
418,386 
305,164 
286,494 
672,419 
977,875 

1902. 

£ 

2,331,336 

110,317 

242,257 

658,378 

120,279 

uVsso 

57,056 

191,376 

305,079 

111,398 

73,952 

754,734 

62,365 

190.3. 

£ 

2,454,275 

76,646 

283,066 

236,131 

709,678 

269,271 

25,285 

156,824 

31,274 

184,711 

109,396 

106,409 

404,014 

449,862 

Total Raw Sugars ...... 

13,221,492 

12,656,713 

5,039,407 

5,496,842 

Refined Sugars. 

Germany 

Holland 

Belgium 

Prance 

Other _ Countries . . 

13,465,539 

2,387,063 

149,286 

2,269,446 

94,083 

14,385,796 

2,206,666 

112,396 

911,884 

926,862 

6,997,635 

1,370,762 

86,580 

1,195,259 

42,663 

7,597,927 

1,300,685 

83,519 

518,790 

461,094 

Total Refined Sugars . . 
Molasses 

18,365,417 

1,381,602 

18,573,604 

1,630,112 

9,692,899 
; 270,174 

9,962,015 

.302,039 

Total Imports .... 

32,968,511 

32,860,429 

15,002,480 

15,760,896 


EXPORTS. 



1 British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

1 Sweden and Norway ...... 

45,141 

33,032 

24,290 

16,826 

j Denmark ...... 

137,646 

99,389 

69,263 

54,145 

Holland 

72,188 

70,222 

37,779 

37,421 

Belgium . . 

10,190 

11,456 

5,072 

5,881 

Portugal, Azores, icc. ...... 

10,935 

10,257 

5,326 

5,857 

Italy 

24,116 

8,462 

li;328 

3,946 

Other Countries 

415,795 

796,418 

216,400 

490,994 

Foreign & Colonial Sugars. 

716,011 

1,029,236 

399,458 

615,070 

Refined and Candy 

44,237 

43,361 

28,678 

27,262 

Unrefined 

91,337 

69,107 

45,073 

31,434 

Molasses 

1,955 

2,642 

733 

1,210 

Total Exports ........ 

853,540 

1,134,346 

473,942 

674,976 
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UNITED STATES.. 
(Willett Lf- Grmj^ ^'C.J 


(Tons of 2, ‘2-10 lbs.) 

1904. 

1903. 

Tons. 

Tons. 

Total Eeceipts, 1st Jan, to Jan. 14tli . . 

63,217 . . 

33,824 

Receipts of Kefiiied ,, ,, 

— 

50 

Deliveries ,, ,, ,, 

OoBsnmption (4 Ports, Ex]>orts deducted) 

59,462 . , 

33,824 

since 1st January 

37,850 . 

. 53,930 

Importers’ Stocks (4 Poids) tTan. IStli . . 

15,916 . 

. 4,385 

Total Stocks, Jan. 20tli 

83,000 . 

. 112,860 

Stocks in Cuba ,, 

90,000 . 

88,686 


,1003. 

1902. 

Total Consumption for twelve months . . 2 

1,549,643 . . 

, 2,566,108 

CUBA. 



Statement oe Extokts and Stocks oe 

SUGAK, 1902 ANE 1903. 


1902. 

1903. 

(Tons of :a,2401bs.) 

Tons. 

Tons. 

Exports 

761,077 .. 

879,200 

Stocks 

68,727 . . 

122,638 


829,804 .. 

1,001,838 

Local Consumption (twelve months) .... 

40,250 . . 

39,570 


870,054 

1,041,408 

Stock on let January (old crop) 

19,873 .. 

42,530 

Total production for season , . 

850,181 .. 

998,878 

J. 

Havana^ 30th November ^ 1903, 

Guma.— P. 

Mejer. 


UNITED KINGDOM. 


Statement of Imfokts, Expokts, ano Consumption fok Twblte Months 
ENDING DeCEMBKK 31sT. 





I. M POETS 


Expokts (Foreign). 

SUGAK. 

1903. 

1902. 

1901. 

1903. 

o 



Tons. 

Tons. 

Tons. 

Tons. 

Tons. Tons. 

Befined 


.... 928.680 

.. 918,271 

.1,082,842 

2,168 . 

. 2,212 .. 3,521 

Kaw 


.... 632,836 

.. 661,074 

. 669,357 

2,955 . 

. 4,567 .. 6,145 

Molasses . . 



. . 69,080 

. 85,484 

132 . 

98 .. 2,508 


Total 

. .... 1,643,022 

..1,648,425 

..1,817,683 

5,255 

. 6,877 ,.12,174 





Home Con 

SUMPTION. j 




19L'3. 

19!)2. 

1901 




Tons. 

Tons. 

Tons. 

Refined .. 



8S0,084 

908,230 

^ ^ ’ 

Raw 



419.300 

627,689 


Molasses .. 



79,196 

6 

7,165 

..f. ■ 


Total ... 


1,378,680' 

.... 1,602,984 



Less Exports of British Eelinecl 

51,462 

35,800 



Net Home Consumption of Sugar .. .. 

3,327,118 

.... 1,567,184 

.... 1,730,8.58* 


^ Trade estimate. 
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Stocks of Sxjqak Europe at unetek dates, Jae^. 1st to 20th, 

COMPARED WITH. PREVIOUS TeABS. 

In thousands of tons, to the nearest thousand. 


G-reat 

Britain. 

Germany 

including 

HamTmrg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1904. 

100 

1515 

902 

670 

330 

3519 

Totals 

* • • • 

1903. 

3334 . . 

1902. 

3498 .. 

1901. 

2826 .. 

1900. 

2608 


Twelve Months’ Consumption of Sugar in Europe for 
Three Tears, ending December 31st, in thousands of tons. 
(From Licht^s Monthhj Circular,) 


Great 

Britain. 

1 Germany 

France. 

j 

Austria. 

Holland; 

Belgium, 

Total 

1903. 

Total 

1902. 1 

1 

Total. 

1901. 

1 

1698 

871 

586 

424 

526 

4104 

3980 

4112 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
for the current Campaign, compared with the actual crop 
of the three previous Campaigns. 

From Lick fs Monthly Circular.) 

’ 1903-1904. 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germany 1,960,000 ..1,767,461 ..2,304,924 ..1,984,186 

Austria 1,210,000 ..1,057,692 ..1,802,038 ..1,094,043 

France 800,000.. 833,210 .. 1,183,420 .. 1,170,332 

Russia 1,200,000 ..1,256,311 ..1,098,983 .. 918,838 

Belgium 226,000.. 227,000.. 334,960.. 393,119 

Holland 125,900.. 102,411.. 203,172.. 178,081 


Other Countries. 410,000 .. 325,162.. 398,236.. 367,919 
5,930,000 5,564,247 6,820,733 6,046,518 
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NOTES AND COMl^IENTS. 


In response to a request made by some of our readers, we have 
decided to recommence publishing a “ Contents” list every month. 
This will be found on Page YII. 


Messrs. Blyth Bros. & Co., Mauritius, report shipments of sugar 
from August 1st to January 12th, at 84,685 tons, as compared with 
69,419 tons for the corresponding period of the previous season. It 
went chiefly to India and the Cape. 


The Price of Sugar. 

As we anticipated, the condition of affairs in the world’s sugar 
market has not yet been materially affected by the abolition of 
bounties last September. The large accumulation of bountied stocks 
has to be worked off at the old artificial prices ; and meanwhile there 
is no immediate improvement in the position of our Colonial Sugar 
Industry, which still suffers from abnormally low prices. But these 
latter are destined to come to an end before long, and will give place 
to figures in the neighbourhood of 9s. per cwt., asunder the new 
conditions, the continental beet sugar manufacturers can no longer 
afford to dump sugar into the United Eangdom at 68. a cwt., as they 
did for a short while in 1902, The usual crop of mis-statements 
about the effect of the Brussels Convention on the price of sugar, 


8 
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tiiat periodically go tlie round of tlie newspapers, lias been in 
eYidenee just lately. Tlie citief supporters of the abolition of 
bounties are accused of exceeding the bounds of truth, by stating 
that the price of sugar would not thereby be raised. Why, say 
their accusers, see how prices hive risen the last eight months. 
But they conveniently avoid stating finm what position the rise has 
taken place. It has never, we are confident, been stated, either in 
the House of Commons, or elsewhere, by any person in authority, 
rhat the net price of sugar existing during the summer of 1902 (when 
it reached a mininiiim of os. lOI-d.) would remain the normal price 
when bounties were abolished. On the contrary, it was af&rmed that 
that price could not continne long whether bounties were abolished 
or retained. The real question at issue was the average price, and in 
that connection, the President of the Board of Trade asserted that 
the average price in future years would not exceed 10s. per cwt., 
whereas during the last ten years it had been 10s 6d. But the 
opponents of this new sugar legislation, in order to make out a 
blacker case, amalgamate two entirely independent influences which 
tend to raise prices, and the sum total is laid to the door of the 
Brussels Sugar Convention. They blame the latter for the fact that 
to the price of sugar f.o.b. has to be added 4s. 2d., the tax imposed 
in this country on refined sugar. If sugar is 8s. f.o.b. Hamburg, it 
may be roughly i2s. landed here; it is a convenient plan, therefore, 
to refer to the sugar as at 12s., and to compare it with the 6s. of two 
years ago. These are grossly unfair tactics, but are only too likely 
to deceive “the man in the street’’ with his limited knowledge. 
Whether the Government be right or wi’ong in deeming sugar a 
suitable article to tax for revenue purposes is a matter of opinion, 
but the imposition of this tax lies utterly apart from the question of 
the efieet on the price of sugar occasioned by the retention, or the 
abolition, of bounties. This last should be judged on its own 
merits, and there has certainly not yet been enough time allowed to 
ensure a ftur trial. 


Beet Sugar Growing in the United Kingdom. 

Elsewhere will be found reproduced an interesting paper dealing 
with the progress and prospects of sugar beet cultui'e and manufacture 
in the United Kingdom. Mr. Sennett deals enthusiastically with his 
subject, and the details he gives seem to leave no doubt that sugar 
beets can be successfully grown in this country and will compare very 
favouiubly with the continental productions. The picture drawn of 
the immense amount of capital and labour that could be utilised to 
form a home sugar industry seems very alluring ; but it is permissible 
to ask what in that case will become of the British Colonial cane sugar 
industry when the home market we have been endeavouring for some 
years past to provide them with, to ensure then.' permanent prosperity, 
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is taken from them once more by a possibly subsidised borne beet 
sugar industry. There is another alternative which would, ensure the 
success of part at least of Mr. Sennett’s plan, and yet leave the sugar 
trade to be supplied by those of our colonies with whom sugar will 
always have to remain the staple industry. By all means gi'ow the 
beets but manufacture therefrom, not sugar, but alcohol spirit for use 
as the motive i^ower of motor vehicles. These latter are at present 
practically dependent for their supply on American mineral oils from 
which the petrol (or gasoline) is distilled, and the monopoly existing 
is not to our advantage, as we may be called upon to pay any sum the 
American distillers see ht to charge. Alcohol, whether made from 
beets or potatoes, has been tried with success in France as a motor 
spirit, and we see no reason, apart from the excise duty on such spiiit, 
why its adoption in this country should not be hastened by the estab- 
lishment of a supply of home manufactiue. The motor industry is 
such a growing one, and caj^able of such infinite expansion, that it 
would be a pity for it to be throttled for want of a cheap and plentiful 
supply of the requisite spirit. 

But if this country is to turn out its own sugar the prospects 
seem good. Mr. Sennett advocates the adoption of the advan- 
tages permitted by tbe Surtax, which ensure to any particular 
party to the Brussels Convention a bounty of £2 10s. per ton 
on its home-grown sugar. As all the States participating in 
this Convention who are sugar manufacturers, have availed 
themselves to the fullest extent of this allowance, there seems 
no reason why Great Britain should not do likewise and stimulate 
a new industry which otherwise might have an indifferent 
existence. There are however the Cobden Club and the “Free 
Fooders” to he seriously reckoned with, and they would be aghast at 
the suggestion that (as they would put it) a particular industry should 
benefit at the expense of the consumers. And at any rate when Mr. 
Sennett suggests that the consumer would benefit directly by this 
subsidy of 2s. 6d, per cwt. as the manufacturers would he able to turn 
out sugar proportionately cheaper, we think he is over-sanguine. It 
is to he feared that the maiiufacteers would he tempted to follow the 
policy of their continental confreres and only give away as much of 
their advantage as would secure the market for themselves. This 
would certainly ensure a lower price than otherwise, but hai'dly to 
the extent Mi\ Sennett suggests. Home competition might further 
reduce prices, but on the other hand a home combination might jMst 
as conceivably do the opposite. We think the benefit to the consumers 
would be what after all is the most desirable condition, viz., a steady 
market price and a plentiful supply. These points guaranteed, there 
is no real objection to helping to establish a new industry on a large 
and prosperous basis by means of the advantages allowed under the 
surtax. 
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Non -Technical Papers on Sugar. 

It mil be remembered that tbis Journal, under its earlier name, 
The Sugar Oane, was devoted exclusively to giving information on 
the cane sugar industry in all its stages. But in 1899 it was decided 
to enlarge the scope of the paper and include matter relating to tbe 
beet sugar industry within its pages. At the same time, preference 
was to be given as much as possible to the original subject. Unfor- 
tunately, owing to the effect of the bounties in stimulating the growth 
of the beet sugar industry, its older rival has of late years fallen into 
bad times, and, as a consequence, there has been little new experi- 
mental work to chronicle, especially in the British Empire. This has 
resulted in our having less to offer to the planter and more to the 
technicists of the refinery during the last year or two. It is our 
desire to remedy this as much as lies in our power ; and in order to 
cater for the class of readers to whom the average technical paper is 
too abstruse, we have arranged to publish a series of non-technical 
articles from the pen of Mr. T. H. P. Heriot, who has had a practical 
experience of the cane industry. These papers are not intended for 
the expert or professional man, but should appeal to the more 
numerous class of planters and their assistants. 


THE SUGAR TRUST IN SPAIN. 


The Board of Trade has received, through the Eoreign Office, copy 
of a report drawn up by the Spanish Comuiercial Attache at 
Madrid on a company which has recently been foTuned in Spain, 
amalgamating almost all the sugar factories of that country. This 
company, which is known as the “Sociedad Azucarera Espafiola,” has 
a share capital of 100,000,000 pesetas and a loan capital of 60,000,000 
pesetas. One of the largest sugar firms, that of Larios, has, however, 
remained outside the amalgamation, but an agreement has been 
arrived at between tbis firm and the sugar company, whereby the 
relative output of each is fixed, and certain other arrangements are 
made to avoid competition. 

According to the report referred to, there are now 79 sugar factories 
in Spain, 31 of which work up cane and 48 beetroots. The production 
of sugar in Spain during the past two years has been greatly in excess 
of the demand. In 1901 the output amounted to 118,389 metric tons, 
and in 1902 to 114,968 metric tons ; whilst the sales were only 87,895 
metric tons and 84,238 metiic tons respectively. This excess of 
supply and demand naturally led to a fall in prices and a general 
depression of the industry. The trust calculates the future annual 
output at 90,000 tons ; 9,500 of ^which are to be allocated to the 
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factories belonging to the firm of Larios, whilst 81,500 tons are to be 
produced in the factories of the trust. A statement issued by the 
trust shows an estimated gross annual profit of 28,000,000 pesetas, 
taking the price obtainable for the sugar produced at 1,150 pesetas per 
metric ton. In 1902, under the pressure of over-production, the price 
obtained by the sugar factories had fallen to 800 pesetas per metric 
ton ; when it is borne in mind that beets cost 400 pesetas per metric 
ton, and the internal sugar tax amounts to 250 pesetas, whilst the cost 
of production is estimated at 180 pesetas, it will be seen that sugar 
production could hardly be carried on profitably ; in fact many sugar 
companies showed heavy losses on their working. 

The Commercial Attache gives an interesting sketch of the history 
of the Spanish sugar industry, from its rapid and brilliant develop- 
ment in 1899 to its present depressed condition. Owing to the war 
and other connected causes, the Spanish imports of sugar fi’om Cuba 
fell from 46,929 metric tons in 1895 to 28,065 metric tons in 1897, 
and 9,301 metric tons in 1899, and at the same time the Spanish 
sugar industry grew rapidly under the protection of heavy import 
duties imposed in 1898 and 1899, the import duty on foreign sugars 
being fixed at 85 pesetas per 100 kilogs., whilst the internal tax 
on sugar produced in Spain was 25 pesetas only per 100 kilogs. 
This high rate of duty enabled the then existing factories to make 
huge profits, amounting in some cases in two years to 100^; these 
large profits attracted capital to the industry, and the number of 
Spanish sugar factories rapidly increased. In 1899, 26 factories were 
in existence, 21 of which were fully working; in 1901, the number of 
factories had increased to 48, and in 1903 to 79,. the over-production, 
for which it is hoped the amalgamation referred to will prove a 
remedy, being a natural result. 


In connection with the description of the new Central Sugar 
^Factory for Antigua, which was given in our last issue, we are 
informed that the two water-tube boilers referred to, as being 
part of the plant to be sent out, are to be manufactured by Messrs. 
Babcock & Wilcox, Limited. 


The Austrian Lloyd Steamship Go. have arranged to reduce the 
freight on Austrian sugar to India, China, Japan, &c., oii condition 
that all the sugar shall be shipped exclusively by their own steamers. 
The reduction in the freights to India is from i7s. to 14s. per ton; but 
they have been at the latter figure before, and it is doubtful whether 
any material increase in the imports of Austrian sugar into India 
will follow. 
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SCIENCE IN SUGAE PRODUCTION. 

Ey T. H. P. Heriot, P.C.S. 

Introductory, 

It is almost a truism to state that rivalry induces progress ; the 
individual is for ever sharpening his wits or developing his muscles 
in order to outdo his neighbour. National rivalry in times of peace 
may he less obvious, but is none the less certain, and is ever tending 
towards future industrial monopoly. The recent critical condition 
of the West Indies affords a striking example of a once prosperous 
British industry being outdistanced by a modern competitor. 

With the abolition of continental bounties, it is to be hoped that 
the cane industry will enter upon a new and prosperous career. 
Prom a review of the past, some useful lessons may be gathered for 
future practice, and with this end in view, we propose to study the 
progress made in the rival industries from a scientific point of view, 
to enquire what has been accomplished by scientific knowledge and 
engineering skill ; and to what extent the cane industry has benefited 
by the experience of its progressive rival. 

To compare British with foreign progress, it will be instructive to 
confine our study of the cane industry to that of oirr West Indian 
colonies, as being fairly typical of modern methods, and most 
seriously affected by competition with the beet. 

To facilitate comparison, both industries will be reviewed under 
the several heads of the following syllabus ; priority in order being 
given to the older cane industry, except where it has followed the 
progress of the beet. 

Avoiding statistics and fiscal questions, we intend to visit the 
field and the factory : commencing with the raw materials, to 
enquire into the origin of the cane and beet, noting what has been 
done to improve these raw materials; to consider certain agricul- 
tural problems in the field, and compare the cane-crop with that of 
the beet. Arriving at the factory, a brief description of the earliest 
attempts to extract sugar from the cane and beet will deserve notice 
before examining modern methods and machinery. The study of 
mamifacttiring operations will include : — 

1. Extraction of the juice. 

2, Purification of the juice. 

3. Ooncenti’ation of the juice to syrup, 

4, Crystallisation of the syi’up. 

0 , Separation of the crystals in the form of dry sugar. 

We shall next enquire how much sugar, present in the raw 
materials, can be recovered in the form of saleable crytals, and how 
far it may be possible to reduce losses in manufacture. This will lead 
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to tlie value of the hy-products and how they are utilized. Eiiially, 
conclusions will be drawn and some attempt made to indicate in what 
directions the future progress of the cane industry may be looked for. 

It will be well, at the outset, to clear up any misconception as to 
the title of these papers by quoting Herbert Spencer's definition 
of science as “ a higher development of common knowledge.” 

The scientist is not a magician, but a trained experimenter and 
observer. His special knowledge is the condensed results of the 
experience of past and 2)resent ages, which have been collected, 
classified, and labelled under the various sciences of agriculture, 
biology, botany, &c. 

then, does the practical man so often regard, science as 

theory ” in supposed opposition to his hard earned experience ? We 
answer, because he mistakes the tools of science for its results. Theory 
is but a step towards practice. In attacking a new problem, whether 
in the field, the factory, or the laboratory, the scientist proceeds upon 
definite lines. He compares the new facts or conditions with others 
of similar nature which have been more closely studied. He then 
forms one or more theories to account for the new facts, and proceeds 
to test them by suitable experiments. If the theory is confirmed by 
experiment, well and good ; if not, the theory is promptly abandoned, 
a new theory substituted, and further experiments made. 

If we have succeeded in showing the essentially practical nature of 
scientific method and research, the subject before us needs no further 
commendation to the readers of this journal. 

I. — The Raw Material. 

Sugar is manufactured by the plant, the green leaf is Nature’s 
factoi'y, and the raw materials are to be found in sunshine, air and 
water. The chemist discovers that sugar is composed of the three 
elements : oxygen, hydrogen and carbon. The two former are gases, 
which, in chemical combination, form water. Carbon is solid; 
it is found in a pure state in the diamond; black lead, soot and 
charcoal being cruder forms of the same element. When substances 
containing carbon are buimed the carbon combines with oxygen of 
the air to form an invisible gas, carbon di-oxide, which is also 
exhaled from the lungs of man and animals. This gas is consequently 
always present in the atmosphere in small, but fairly constant^ 
proportions. 

In the minute structure of the leaf, and under the influence of 
sunlight, carbon di-oxide is decomposed by the plant, the carbon 
being abstracted and united with the elements of water to form 
complex chemical compounds such as sugar, woody-fibre, starch, &o. 

The bulk of every living plant consists of water, in which are 
dissolved sugar, gums, salts, acids, &o., causing the sap to he sweet, 
gummy, saline or hitter. 
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Plants req^uire but a small quantity of minoral food, wbicb they 
derive entirely from the soil, and which remain as ‘ ‘ ash ^ when the 
plant is burned. 

We may therefore state that the living structure of the plant, and 
the substance dissolved in its sap, are almost wholly derived from the 
atmosphere. 

Sugar forms the food of the growing plant, for the nourishment of 
leaves, stem, and roots, and accumulates in the sap as a reserve 
supply for future o:ffspring. 

Sugar was obtained from the cane some thousand years before it 
was discovered in the sap of the beet ; hence the name “cane sugar ” 
has been retained as indicating the original source, hut is equally 
applicable to this substance when extracted from other plants. The 
name “beet sugar” should, therefore, only indicate the origin of 
extraction, there being no difference between cane and beet sugars 
when freed fi^om impurities, and crystallized under similar conditions. 
The popular belief in the superior sweetening power of cane sugar 
has been partially accounted for by Prof. Juntz, whose experiments 
proved that if a mere trace of quinine or of salt be added to a solution 
of pure sugai’, the mixture appears sweeter than the pure solution to 
nine-tenths of those who taste it. He attributes this fact to the 
simultaneous excitation of adjacent groups of nerves on the palate, 
one group being sensitive to sweet, another to hitter, and yet another 
to saline substances. In his experiments the first group of nerves 
was strongly excited, and the second or third very feebly, with the 
result that the saline or bitter tastes were not detected as such, but 
merely added to the prevailing sensation of sweetness. He adds: — 

“ I would suggest for consideration the question whether the 
assertion of many individuals that colonial sugar is sweeter and more 
agreeable to tbe taste, is not based upon the fact of its containing 
admixtures of palatable and odoriferous substances.” 

In the sugar-beet and cane we, therefore, find two very different 
plants cultivated for the extraction of one and the same substance. 
Both have been greatly modified by long cultivation, and, as the 
starting point of our enquiry, we shall regard, as the raw materials 
of the sugar industries, the cane and beet when first cultivated for 
their sacchariae value. 

The Gajste. 

Some wild type of the sugar cane was doubtless chewed by pre- 
historic man during his rambles in search of food. The following 
historical notes are extracted from Porter’s work : — 

“ The strongest proofs lead to the conclusion that China was the 
first country in which the sugar cane was cultivated and its produce 
manufactured, about two thousand years before it was known and 
adopted in Europe. 

^ ‘ Sugar appears to have been one of the latest known of the Eastern 
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products. No mention is made of it in the history of ancient Egypt, 
Phoenicia, or Judea. The Greek physicians are the first who have 
spoken of it under the name of ‘ Indian salt,’ which was brought to 
Greece and Pome from India. The cane then only grew in the 
islands of the Indian Archipelago, in Bengal, Siam, &c. 

The Indians, who carried sugar to Ormus and Musiris, infoimed 
the merchants, who bought their commodities, that they extracted it 
from a reed. This indefinite assertion, stripped from all circumstantial 
details, gave rise to a variety of opinions concerning a plant which 
yielded so extraordinary a product. Some thought it was a kind of 
honey, formed without the assistance of bees ; others, that it was a 
shower from Heaven which fell* upon the leaves of the reed ; whilst 
others again imagined it was the concretion of the reed formed in the 
manner of gum. These fanciful speculations were put an end to in 
the year 1250 by Marco Paulo, a Yenetian, who visited the country 
where the canes actually grew. His example was followed by the 
merchants, who brought away the cane and introduced its culture 
into Arabia, Egypt, and other parts of Africa, where sugar was made 
in abundance towards the close of the fourteenth century. 

Much before this period, however, the cane had been brought into 
Europe, being cultivated in Sicily and Spain. It was taken to the 
Canaries and to Madeira in 1425, by Don Henry of Portugal ; the sugar 
from Madeira being greatly preferred to that of any other country. 

‘‘The Portuguese begau the cultivation of cane in the island of 
St. Thomas, immediately after its discovery. 

“Soon after Colp.mbus discovered the New World, one Pierre 
d’Etienne planted the cane in Hispaniola, now Hsiyti, where it is said 
to have flourished, and the cultivation to have extended with such 
rapidity that the cost of the magnificient palaces of Madrid and 
Toledo, built during the reign of Charles the Fifth, was defrayed by 
the proceeds of the port duties on the sugar imported from the island. 

“ In 1466 the use of sugar in England was confined to medicines 
and feasts, and this continued until 1580, when it was brought from 
Brazil to Portugal and thence to our country. 

“In 1641 sugar canes were transplanted from Brazil to Barbados, 
and thence to our other West Indian islands. The French also intro- 
duced plants from the East to the West Indies, whence they found 
their way to some of our colonies, amongst these being the Bourbon, 
Batavian, and Otaheite canes. These appear to have been so much 
superior to the old Brazilian plants that the latter were nearly 
banished from our islands.” 

The sugar cane is a perennial, belonging to the family of grasses. 
From time immemorial it has been propagated from cuttings, but 
within comparatively recent years it has also been reproduced frbm 
seed. A description of the plant in this journal would he superfluous. 

The cane contains three distinct kinds of sap which are not e<5[ualiy 
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distributed tliroiiglioiit tbe stem, causing tlie yoimgor and greener 
parts to contain much less sacebarine juice than the lower and riper 
portions. This juice is enclosed in microscopic cells of delicate 
structure, whereas the other saps, containing little or no snga.r, are 
contained in the ha.rder and fibrous portions of the stoni ; wdnnice it 
follow's that a purer and sweeter jnicc can he extracted by old 
fashioned mills than with the powasrful nin,chinei’y of to-da,y. 

The Beet. 

This also traces its descent from some wild ancestor, the food value 
of which must hawe been early recognised. The discovery of sugar in 
this root by the chemist Margraff in 1747, and the successful a,tten,ipts 
to extract the sugar by Acbard in 1796, was the da,wn of the modern 
“ siagar-heet.” Prom that time to the present day the root has been 
cultivated with a new object and its sacchaiine value wonderfully 
increased. 

History records the consternation of the cane planters wdion they 
heard of Achard’s discoveries, and tha.t they offered him £30,000 if ho 
would publicly den}^ the truth of his assertions that suga,r could bo 
made from the beet, but the bribe was of no avail. The industrjr was 
born in Germany and rapidly extended to Ifrance, Austria, and other 
countries. 

Napoleon I., backed by the scientific knowledge of one of his 
ministers, Chap)tal, made great efforts to encourage the new" industiy. 
The first loaf of refined sugar was obtained from the boot by the 
French chemist Derosne, and presented to Napoleon, who preserved 
it under a glass case in his study. Shortly after the fall of Napoleon 
the industry nearly collapsed, but revived on sounder scientific 
principles. 

The raw material was a white beet of Silesia, which was found to 
contain from 3 to of cry stalli sable sugar. This plant is one of the 
many varieties of the Beta vah/aris^ wrhich includes the red or garden 
beet, the white and yellow beets, the mangel -wur^^el, and others. 

The sugar beet is a bi-annual, and is propagated from seed. During 
the first year's grow"th,tl\e plant develops leaves and root, the latter 
attaining its full size and saccharine richness. 

The root is harvested in the late antunin, the period of growth being 
about 150 days. For the production of seed a certain niunbor of roots 
are rejdanted in the following spring, when a now phase of vt^geta-tion 
commences. The sugar, accumulated by the root during the first 
year, now serves to nourish a stem rising from the centre of the neck, 
which blossoms and finallj'' runs to seed. In the followingautuuin this 
is carefully collected, after which the mother plant withers and dies. 

The sugar beet thrives in a variety" of climates, and has been most 
successfully cultivated in the British Isles. 

f'To he contintml.) 
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LIST OF PROCESSES SUBMITTED DURING- THE L/VST TEN 
YEARS FOR THE PURIFICATION OF SUGAR JUICES. 


In 1897 I roforrorl to an articlo of Von Ijipprnami’fl, wliicF appeared 
in the J)ej(ts<'h‘ Zurhv.rlntiui^tru^ wherein lie gave a list of the various 
eheinicols wliich had at various times })een suggested for the purifica- 
tion of sugsir syrups. 

Tlie list contained 287 substances, which were subdivided as 


follows : — 


Acids of sulphur and allied products . . 

. ..40 

,, phosphorus ,, 

.... 25 

Different inorganic acids ,, . . . 

. . . 23 

Oxygen, halogens ,, .... 

.... 17 

Alkalis, alkaline earths ,, .. . 

. ..48 

muh 

... 66 

Organic substances , , ... 


Electrolytic substances ,, 

.... 12 

287 


I remarked at the time that as none of the above articles, with the 
exception of lime, sulphurous acid, phosphoric acids and its salts, and 
carbonic acid, have been utilised to any extent, the chance was very 
slight that any one of the above-mentioned clarifying agents should 
possess all the advantages which the inventors claimed for it. 

Since the publication of Lippmann’s article, a fresh crop of inven- 
tions has sprung up, as will be seen by the following extracts from 
the ArcMef : — 

I. Chemical Processes. 


1. (kone, Verley Process , — Ozonized air (2—3 mgr. of ozone per 
litre) is forced for 2-4 hours through the thick syrup about 20 Beaume 
which has been cooled to 25-30'^ 0. 'When cold, the syrup is mixed 
with compressed sulphurous acid, so that an acidity of 0*022 is 
reach. Thereupon baric -hydrate (baryta) is added until the liquid is 
faintly alkaline ; it is then boiled, filtered, and evaporated to masse- 
cuite. (Unfavourably reported upon by Herzog.) 

2. Peroxide of Hydroyeu, Ilerriger Meiliod . — Peroxide of hydrogen 
in 32 solution is axlded to syrup with milk of lime, under the simul- 
taneous inflnence of carbonic iicid. On the first saturation (alkalinity 
0*12) b'l of the solution is added; on the second (alkalinity 0*08) 
and on the third saturation with sulphurous acid, once more or a 
dilution of 10'^^ only through the solution of peroxide of hydx'ogen. 
The coloux of the syrup, which before treatment was 2*86, becomes 
afterwards 1*25. (Tintometer numbers.) 

3. Chlorine tuith acetylene,. Mdor Kitsh Patent — The syrups are 
treated with chlorine in a specially constructed reservoir, whereby the 
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colour is bleached. In order to abstract the chloiine, acetylene 
conducted through the syrup, forming an insoluble substance, which 
hoats as an oily layer on the surface, and may be removed by 
skimming. 

4. Ammonia, Kovalevka Method, — Beet syrup is made feebly 
alkaline with ammonia before carbonatation, whereby a strong crystal- 'j 
line deposit is formed. After six hours the purity had impr()ved 
O'o and after 32 hours it had increased still further. The de 2 )osit, 
which amounted to 1*19-1*62 gr. per lit., consisted to the extent of 
86^ of ammonia- magnesic phosphate. 

5. Barytes, Beau fret Method, — 1 kil. of barytes to 1,000 kil. of 
beets is dissolved in the diffusion syrup, which is heated to 
Lime is added (1*4 1), and carbonatation continued until alkalinitj^ 
equals 0*9 CaO per lit. at 90° 0. Before the second carbonatation, 
0*5^ lime is used, and saturation is proceeded with to 0*10^ OaO. 
As basis for the quantity of barytes to be used, the organic non-sugar 
in the first masse -cuite is taken. If the same amounts to 4*5 then 
1 per mil of barytes is used. 

Manoury Method. — Cane juice is first defecated with lime, to 
neutralise the acid. Afterwards the juice is heated and a scum 
forms, which is skimmed off. To the clear syrup, 1 kil. of barytes is 
added to 1,000 kil. of cane : the syrup is boiled, then again skimmed. 
Afterwards the alkalinity ^of the syrup is ascertained, and magnesium 
sulphate is added in sufficient quantity to reduce the alkalinity to 
0*01 The syrup is boiled, allowed to settle and filtered. 

6. Barium 'peroxide. Ransori Process (1). — Cane or beet juice is 
mixed with 2-5^ of a milk of barium peroxide of 10-25 Beauine and 
allowed to stand an hour or more, so that the formation of gas ceases. 
The liquid is sprayed under pressure into a vessel with carbonic acid, 
whereby barium carbonate and sugar solution are produced, which 
are separated by filtration. 

7. Caustic soda. Winter's Method. — One-half to one litre of caustic 
soda solution of 40° Beaume is added to 1 ,000 lit. molasses syrup, and 
about the same quantity of lime. 

8. Sulphurous acid. Winter's Method. — This is added in the 
unolarified syrup, in defecation, in the third saturation, to thick 
syrup, molasses, d:c., to decolorise, purify, sterilise and to diminish 
the viscosity of the by-products. 

9. Sulphurous acid and zinc. Hanson Process (2).*— Thick syrup of 
20-25® Beaume in an alkalinity of 0*80 gr. CaO per lit. is fumigated 
with sulphur until neutral to phenolphtaleine, and filtered, The 
mixture is cooled, fumigated with 1 gr. per lit., and 1 kil. ssino 
dust is mixed with 45 hectol. thick syrup ; after 20 or 30 minutes the 
mixture is heated to 75° 0 and filtered again. 

10. Sulphurous acid and tin. Raiison Process (3). — In place of mno, 
pulverised tin is employed, which yields insoluble combinations. 
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11. Sidphitrous acid and f err ocyanide of potassium. Boot System . — 
The liquid to be decolorised is warmed to 75-95° 0, and sulphurous 
acid added. Then ferrocyanide of potassium or any other combination 
of ferrocyanide is added, about 2-10 gr. per lit., which reduces the 
traces of iron which are found in the liquid, as well as useless or 
detrimental substances, such as albumen, &c. 

12. Oalciwm chloride. Eydmau Process . — Calcium chloride solution 
is added to syrup treated with lime, in order that the precipitated 
impurities may sink more readily to the bottom. 

13. Barium chloride. Prinsen Geerlig's Method, — To 1500 lit. syrup 
12 lit. of a 6% solution of barium chloride and the usual quantity of 
lime are added; the mixture is boiled, allowed to settle, and filtered. 
As the syrup retains some barytes after filtration, the writer objects to 
this method. 

14. Magnesium sulphite luith sulphuric acid. Saillard^s Patent. — To 
molasses which has been diluted to 30° Beaume, Z% of acid magnesium 
sulphite is added, and after it has stood for two hours, sufficient slaked 
lime, mixed with water, to cause the solution to remain slightly acid. 
It is warmed to 100° C. and decanted. The clear syrup may be mixed 
with the defecated syrup or conveyed to the boiling pans. 

15. Permanganate of lime. FayoUds Patent, — The unclarified sju’up 
is treated as usual with lime, then saturated twice with carbonic acid, 
with this difierence however, that the syrup which remains muddy 
after saturation and still contains a certain quantity of lime, is filtered, 
and treated with a solution of permanganate of lime of 25-302. This 
must be added whilst the liquid is cold or lukewarm. The perman- 
ganate is allowed to work for 25 or 30 minutes, and satux'ation is 
proceeded with as usual : towards the end the mixture is warmed in 
order to remove the bicai'bonates which have been formed. The 
solution is neutralised with acid, so that the syrup retains a feeble 
alkalinity. If sulphurous acid is emplojmd, then the solution shows a 
distinct acid reaction, which is just sufficient to prevent the masse- 
cuite from becoming darker. 

16. Zinc hydrocarhonate. Perrhfs Patent. — Zinc hydrocarboiiate is 
obtained by mixing a solution of zinc sxxlj^hate with a solution of car- 
bonate of soda, whereby a deposit of zinc hydrocarbonate is formed. 
(1.) This is mixed with the syrups, which are stirred and filtered. The 
zinc salt causes a precipitate, which contains the organic and colouring 
matters, and which rexnains upon the filter, whilst the juice runs off 
pure and clear. The process may' also be worked in the following 
manner : — (2.) The mixed liquids, from which the zinc hydrocar- 
honate is precipitated, is allowed to run into a filtering press, As 
soon as the chambers are filled with the zinc hydrocarhonate, the inlet 
is closed, and warm wash-water is passed through the press until the 
effluent water contains no more sulphuric acid or carbonate of soda. 
Then the filtering of the syrup can he commenced; and as soon as it 
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is noticed that the liquid no longer runs clear, the inlet is again closed, 
and the press washed free from syrup. The zinc hydrocarbonate is 
next washed with a warm solution of carbonate of soda, and afterwards 
with warm water, after which the filtering press is again ready for use. 

17. Tin fluoride, Ranson, Process (4).— A solution of tin fluoride 
of 20-25 Beaume is added to the syrup to bo j^urified. (Ordinary 
stirring is sufficient to mix the solution quickly with tlio syrup. 
The tin fiuoride only lias the effect of decolorising and purifying the 
syi’up. If the syrup has been treated beforehand with sulphurous 
acid, then hydrosulphurous acid is formed, which is well known for 
its decolorising and purifying action. Finally, lime is added to the 
s;^u’up, to eliminate any possible excess of the reagent. 

18. Aluminium. Besson Process . — A small quantity of aluminium 
powder or an alloy of alumium and tin is added to the syrup before it 
is put into the evaporators. The thick syrup is thereby strongly 
decolorised and slightly purified, enabling evaporation to take 
place more rapidly. The escape of gases, due to the action of the 
metals on the syrup, facilitates the boiling, and prevent overheating 
and incrustation of the heating tubes. 

19. Ferruginous qnart?:~ckty. Harm System . — Ferruginous quarte- 
clay separates from the syrup the principal molasses -producing 
impurities and has at the same time a purifying .and decolorising 
effect. The alkalis, and the organic bodies are carried down in the 
deposited clay. This process may be applied to the unelarifiod as 
well as to the clarified syrups, if the latter contain no free lime. The 
purification of the syrups is obtained by the mixing of the same with 
the afore-named pulverised silicate, with separation of the resulting 
deposit. 

II. Electeolytical Methods. 

20. Electrolytical purifleation of syrups. Scholhieyer and Iluher 
Process. — Syrup, previously freed from mechanical impurities, is 
warmed to 80*^, mixed with lime, so that it contains 2*5 gr, per L., 
and then passed thi‘oiigh four compartments, in each of which thei'o 
are five electrodes. Of every five electrodes, three are conneedtsd with 
the positive pole and two with the negative, or vice versa as the 
cxirrent is changed. After electrolysis, carhonatation follows, whidi 
requires 26-30 % less lime than would otherwise be the case. No 
greater yield is obtained; the advantage consists in economy of litue 
and quicker work. 

21. Electrolytical purification of syrups. Madejski Method.--^'yvx{p 
is mixed with of lime and submitted to eloctrulysis. After the 
action of the current, the syrup is filtered, leaving a deposit contain iug 
much organic matter in the filter. By this method an equal purifi(’,a- 
tion is obtained as by the use of 3 ^ of lime and threefold saturation. 

22. Electrolytical purification of syrups. Sap'-Qramme Method.’-^ 
Oane sugar syrups are pmdfied by electrolysis using leaden electrodes : 
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(1.) By adding a fixed quantity of soluble salt or of a strong acid, 
wbicb, combining with the lead, forms insoluble or hardly soluble 
compounds ; it is added to the syrup in such a way that through its 
continuous action on the lead during the process, the anode remains 
perfectly clean, whereby a complete purification of the syrups is 
brought about. (2,) With anodes in the form of a sinusoid, which 
are subjected to op230site motions, corresjwnding with the direction 
of the current, in order to bring about the tliorough and repeated 
contact of the load with the sugar solution wherein the anode is 
submerged. 

23. Electro-mangcv) fe.se Process. — The syrups are mixed with jDOwdered 
calcium manganate and thereupon ex2)osed to the action of an electrical 
current. The calcium manganate serves as a transmitter of the 
oxygen, which electrolysis liberates from the water, combining with 
same to form permanganate, but yielding u^) this oxygen to the 
organic substances which oxydise more easily than sugar, being 
thereby again reduced to manganate. 

24. Ehctrolytical ffirlfi, cation of syrups. — The salts in the syrup are 
electi'olysed by the electric current, and the liberated acids and bases 
are dialysed through diaphragms, so that the sugar alone remains in 
the juice. 

25. Ehctrolytical purification of syrups. Kollrep & WohVs Method . — 
The alkalis are separated electrolytically, and the liberated acids are 
mixed with basic lead or zinc siibstances in suspension in the syrup, 
or with saccharate of lead. Bor this purpose indilferent electrodes 
may be used, v'.e., which are unaiffected by deposit, and which do not 
require renewing. 

III. Mechanical Methods. 

26. Separation of albumen. — ^The syrup is warmed, to 60°, whereby 
the albumen coagulates, and is filtered through a special filtering 
cloth. 

27. Separation of albumen through, centrifugalling. Eignette System. 
—This process consists in the treatment of syrups, either cold or warm, 
with a small quantity of lime, and the separation of the deposit in 
centrifugals of special constructiou, whereby the clear vsyrup and the 
scum flow off separately in a continuous manner. Through the 
addition of 0*3-0-52 of lime to the syi‘up, and treatment with carbonic 
acid in the centrifugal, one obtains a syrup with a purity at least 
equal to, sometimes higher than, that of syrup after the addition of 
20-30 gr. of lime per lit. and double carbonatation. 

28. Superheating. Eeming System. — Cane juice is heated with a 
little lime under pressure at temperatures over 100° in order to obtain 
a better coagulation of the suspended impurities. 

29. Separate defecation of the different molasses syrups. 
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30. Precipitation hy means of day, Kramer'' s Suggestion, — In order 
to facilitate the deposit of the defecation impurities, the syrup is 
mixed with clay batter, which, owing to its fioculent nature, makes 
the sediment heavier and promotes subsidation. 

31. Carbonate of lime, Dabrowsld & Kaczmarhieioicz's Patent , — 
The difcsion syrup is treated with natural powdered carbonate of 
lime, also with milk of lime. The powdered carbonate of lime is 
obtained from limestone, chalk, or pure maid. To the diffusion syrup 
one adds, with continual stirring, 1 ^ or more of powdered carbonate 
of lime, and sufficient milk of lime to impart to the syrup an alkalinity 
of 0*07. The sjuup is afterwards heated to 80°C., whereby the 
sediment formed is separated more easily. The liquid is filtered 
through filtering presses, and the syrup further saturated once or 
twice in the usual manner, for which about 1 ^ of lime is required. 

32. Filter deposit of a previous filtration. Kutlie & Anders's 
Process. — The syrup is heated to the temperature at which albumen 
coagulates, then mixed with 1 to of lime and with filter-deposit 
of a former working ; it is advisable to use the filter deposits of the 
first or second saturation. Factories which use lime in the form of 
milk of lime, do well to stir the dry press-cakes in the milk of lime, 
breaking them up small. 

33. Aluminiim sulphate and milk of lime. Lelmhuhl Method, — In 
order to render the sediment more easily filtered, a solution of 
aluminium sulphate is added to the syrup, and then, to obtain 
•defecation, half the usual quantity of lime is sufficient. 

■ 34. Gold separation with infusorial earth, Ragot Process.-— To the 
uuclarified syrup sufficient powdered lime or milk of lime is added, 
until a further addition of lime does not cause any precipitate. 
In order to be able to filter this limed syrup through filtering presses, 
infusorial earth (kieselguhr) is added, to the extent of 25-35 grams 
per litre. The syrup obtained by this cold process is then treated in 
the usual way with lime and carbonic acid, with this differenco, 
however, that one obtains an equally good, if not better, separation 
with 1-1^1 of lime than otherwise with 2 '5-3 
Stutzer Werneckinh Process . — Syrup is treated in specially con- 
structed boxes with any acid or salt at a temperature of 45.-75'^‘0., 
with continual stirring. For this purpose one may use the chlorides 
of calcium, barium, or magnesium, in very small quantities, or tartaric 
acid and its acid salts ; the best is sulphurous acid. Thereupon the 
liquid is mixed with 2 ^ of kieselguhr or infusorial earth, which has 
previously been washed for a considerable time. It is then heated to 
SO or 85®G. and passed through a filter, with or without pressure* 
The filtered syrup is perfectly clear, and is more or less coloured 
according to the quality of the beets; it is purified with lime, but 
much less is required than is usually the case. 
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35. Asbestos. Maignen^s Filter '. — A bag of asbestos clotb. with cane 
rings, in tbe form of a Chinese lantern, is immersed in a pan containing 
the syrup. The suspended impurities deposit on the outside of the 
asbestos, and the clear liquid filters through. 

Van Breijer Filter. — The syrup is filtered through a specially 
constructed filter made of asbestos, so that without the addition of 
lime, the syrup, freed from any sediment or inorganic colouring 
matter, flows through quite clear. 

36. Gorh. Daneh Filters filled with pieces of cork give a clear 
filtrate ; the working is very clean, simple and cheap. 

37. Sand. Abrahamses Sand Filter. — A filter of special construction 
is filled with sand of a certain sized grain, and serves to filter syrups. 
When the filter becomes fouled, it is cleaned by a stream of water. 


A goodly number of inventions have thus come to light during the 
last few years. The inventors have explored the whole range of 
science, with the sole object of discovering means for the purification 
of sugar syrups. Most chemical and electrolytical processes have one 
object in common, i.e., to assist precipitation, to oxydise, reduce or 
decolorise all non-sugars, whilst leaving the sugar untouched. 

When we see, however, how few of these new methods have been 
adopted in practice, we are driven to the conclusion that most of them 
do not possess the advantages which are claimed for them. This 
consideration causes us to assume a somewhat sceptical attitude in 
regard to any new process for the purification of syrups, so that we 
do not immediately believe in its infallibility, for it might already 
have been tried and found wanting. 

When we compare the foregoing list with that of Von Lippmann, 
we perceive the application of Solomon’s utterance of ages ago, even 
to the sugar industry, when he came to the conclusion that ‘ ‘ there is 
nothing new under the sun.” — (After H. 0. Prinsen Geerligs, in the 
Java Archief.) 


More cane sugar for refining is reaching the United Kingdom now, 
and Liverpool seems to be getting the preference as the port of 
arrival. The heavy dock charges of London do not conduce to 
increasing supplies. 


The Government of Urench Indo-Ohina is supporting a scheme for 
establishing in Annam a sugar i^efinez^y capable of ti*eating 50,000 
tons of sugar a year. It is proposed to levy an excise duty of 5 fr. 
per 100 kilos, on the output of this factory. 


9 
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EEOIPEOCITY OE PAIRPLAY. 


An interesting discussion has recenth^ been carried on in the 
columns of “ The British Trade JournaV^ on the question of preferen- 
tial tariffs. Self-governing colonies as well as Crown colonies have 
been refeiTed to ; but the references to the latter are of xaore im- 
mediate concern to us. A correspondent signing himself “Engineer 
wrote: “ Before abolishing bounties and paying more for our sugar 
on behalf of the British West Indies, the Colonial Office should have 
arranged the introduction of a preferential system with those colonies. 
In the absence of such a tariff system it is possible that the orders for 
machinery consequent on the higher prices of sugar, which come out 
of the pockets of the English consumers, will go to the United States.’^ 
It will be noticed that this correspondent mistakes the purpose of the 
abolition of the sugar bounties. The effect is not to give the British 
colonial sugar a preference over other sugars, but to put it on the 
same footing. If the British Government were to desire a preference 
in the sugar colonies for machinery of British manufacture, it would 
be necessary on their part to reciprocate with a preference for coloiiial 
produce. In reply to “Engineer’s” letter, Mr. Guy Wj^att, of this- 
colony, pointed out that it was a mistake to think that as yet the 
West Indies had benefited by the Convention. The price of sugai' had! 
not risen and was not likely to until the excessive Continental stocks of 
beet sugar had been reduced. He continued “ I know of few modern 
up-to-date refineries in the United Elingdom. In the expensive cost 
of transportation of raw and refined, there is, perhaps, enough to 
pay a dividend on money invested, in modern refineries with doej)' 
water for large steamers, canal and railway, all available at thoir 
doors, for handling cheaply raw and refined sugars. In the United! 
States the refiners are much better situated. * Engineer’ might 
agitate for such modern refineries to be built (now that the bounties! 
are abolished) at inexpensive new sea poi'ts in the United Ivingdom, 
and supply most of the new machinery for them.” Mr. Wyatt added 
that American machinery had been imported into the West Indies, 
but apart from the fact that America has been taking the bulk of the- 
West Indian sugar, “lighter,” better, and more finished mills and' 
other labour-saving appliances have been found to exist in the United 
States than in the United Kingdom.” Still, if the United Kingdom 
became the leading market for West Indian sugar, British engineers^ 
would find that it would be to their advantage. Mr. Wyatt 
concluded: “The West Indies have now to work for very close 
leciprocal ari'angements both with Canada as well as Great Britain.” 
In reply to this the Editor of “ The British Trade Jouruitl^^ asks:' 

British engineering firms to understand from this that the colony 
will refuse to accord preferential terms to British machinery?” 
Certainly not. If the British Government were to adopt a preferential 
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tariff it would be found that the West Indies and this colony would 
readily reciprocate. But apparently the Editor falls into the same 
error as his correspondent “Engineer” in thinking that by the 
abolition of the bounties West Indian sugar gets an advantage in the 
home market. This, unfortunately, is not so ; it only gets a measure 
of fair-play which has been denied it for nearly 50 years. Commenting 
on Mr. Wyatt’s letter, the journal in question says: “The United 
Eingdom, in our coiTesi)ondent’s opinion, is not likely to obtain 
j)referential treatment for its machinery in the West Indies, which 
are to buy their requirements from the United States, because the 
United States buys West Indian sugar. Our correspondent ‘ Engineer ’ 
recently called attention to an oversight on the part of the Colonial 
Office in not obtaining a quid pT'o quo for the abolition of the 
bounties ; and Mr. Chamberlain will have a good deal to say to the 
Crown colonies if they j)rove recalcitrant in refusing to accord 
preferential tari:ffs. The United States will not draw all their sugar- 
from Cuba and the American colonies. The West Indies, therefore, 
will have to fall hack on the United Kingdom.” This colony would be 
very pleased of the opportunity of reciprocating preferential treatment 
with the Mother Country, as Mr. Wyatt points out in his letter, but 
until the Mother Country leads, our hands are practically tied. As^ 
for obtaining “ a quid 2^ro quo for the abolition of the bounties,” that 
would be equivalent to a judge demanding a bribe for administering 
justice. A reference to the report of the Moseley Commission, and 
an article on “American Methods” in the current issue of “ GhamheT^s 
Magazine ” will confirm what Mr. Wyatt has to say about American 
machinery. — fArgosij.J 


HAWAIIAN SUOAE PLANTERS’ ASSOCIATION ANNUAL 
MEETING- AND REPORTS. 

On November 23rd last, the 23rd Annual Meeting of the Hawaiian 
Planters’ Association took place and in accordance with the usual 
custom the reports of the various committees were read. 

The Report of the Committee on Cultivation was the first submitted. 
It pointed out that “ each plantation has its own conditions to govern 
its work, the manner of doing it, and its cost.” In fact they have 
every possible condition of tropical cane growing to laboux^ under — 
high and low temperatures, rocky lands and lands without a stone on 
them, windy and calm districts, rich soils and poor soils, deep soils 
and shallow soils, di‘y districts and rainy districts. In response to a 
circulated enquiry as to the modus operandi, 36 replies were received 
from 19 irrigated and 17 non-irrigated plantations. 

Where lands are lucky a 14 in. breaker is generally used ; where 
they are not hilly the disc plough is used; and on uTcigated plantations 
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steam ploughs of the “ Fowler ” make ai-e found the most economical. 
The advantages of the disc plough were discussed, and it would appear 
that if this type can be adopted in steam implements, its use on lands 
free from rocks is merely a question of strength of material. On the 
plantations of Waialua, Oahu and Ewa a large “ Oliver” plough has 
been introduced for second ploughing. It is a 30 in. plough attachea 
to the Fowler steam apparatus. Where the soil permits, this does 
excellent work reaching to a depth of from 28 to 30 inches. But it is 
an expensive joh as a set of 20 H.P. Fowler ploughs goes over but 
five acres or so per diem. At the same time the results obtained fully 
justifythe extra cost= At Ewa the highest yields ever obtained on certain 
fields were achieved on soils ploughed to 30 in. with these ploughs. 

All the plantations where the land will allow prefer to use steam 
ploughs in the preparation of the soil, as, though costing much more 
than animal ploughing, the resulting returns are so much enhanced 
that it is of gieat financial benefit. 

Planting , — The average distance between furrows is o|- ft. in most 
parts of the territory. Tops are everywhere preferred for seed, and 
failing these, plant or good first ratoons are used. The greatest 
difierence exists with regard to the placing of seedling canes. In 
general the cuttings are overlapped in the poorer, rocky soils, having 
heavy rainfall : and in dryer localities or richer soils, they are placed 
either end to end or several inches apart. With an early planting in 
the warm months of dune and July on irrigated plantations, seed is, 
as a rule, spaced a few inches apart. 

Ratooning , — The great preponderance of opinion is that long 
ratooning is as profitable as plant cane, especially on irrigated lands. 
Only eight plantations out: of thirty-six hold the opposite view. On 
the other hand, the weight of evidence is against short rattoons as 
opposed to cutting back. 

HiUmg-ilp , — The practice of hilling-up irrigated rattoons is in 
general favour in Kauai and Maui, as it involves a lai'ge return at 
a small expense. The operation consists in plotighing dee2)ly and 
loosening soil between the furrows with a 10-inch plougli, pulled by 
two mtxles hitched tandem fashion, and followed by the s])reading of 
the loose ploughed earth against the canes b}’' means of a V^-shaixHl 
machine ; the rattooiied canes are thus on the hilled portion, and tlie 
water is applied to the hollow, space between the caiio rows. 

Implements and OitlUvatlon.^liri the Ailo district the gen< sra.l praotitu) 
is to use cultivator and house plough, and on account of (ixccssive 
rainfall to fill in furrows and hill-up plant canes as (|nickly as possilde. 
But in the dryer districts the practice is the reverse of iliis, an when 
the evil day of drought comes those canes which are rooted high uris 
the first to sufier. In rattooning on non-irrigated plantations, the 
endeavour is to plough as deeply as possible between the cane rows 
in order to thoroughly loosen up the soil. 
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Varieties of Cane,— o\di Lahaina cane is still the stand-by on 
irrigated plantations, and so far no other variety can claim to have 
established its superiority for general conditions. On non-irrigated 
estates Yellow Caledonia has displaced, or is displacing, Rose 
Bamboo; and in Kohala, Hauiakua, and Hilo it is considered the 
best all-round cane for present cultivation. Rose Bamboo is a deeper 
rooter than Lahaina on unimgated plantations; and Yellow Caledonia 
in its turn is a deeper rooter than Rose Bamboo. On this account 
the Yellow Caledonia suffers less in dry weather than either of the 
other two varieties. 

Mr. Eckhart, Director of the Experimental Station, in discussing 
the merits of the different cane varieties wrote ‘ ‘ Eor irrigated 
plantations, Demerara seedling No. 117 is in my opinion the most 
promising variety, as at the experiment station field it easily leads all 
the other canes. On one of the Oahu plantations where it has been 
tried in competition with Striped Singapore, Tiboo Merd, Rose Bamboo, 
and Fiji Purple, it yielded from a ton to a ton and a half moi’e sugar 
to the acre than the other varieties. It is a rather grassy cane, that 
is characterised by thick stooliug, giving heavy tonnage per acre, and 
by juices of rather low imrity except with rattoons, when purity is 
good. Louisiana Striped has been planted on quite a large scale 
(about 15 acres, I think) on one irrigated plantation and does very 
well, that is, fully as well as Lahaina. It flowers earlier and more 
generally than Lahaina or Rose Bamboo.” 

It was pointed out in conclusion that the cultivation of cane on 
cane land in Hawaii is practically continuous and that while burning 
of trash and leaves is general, it is the exception and not the rule to 
rest the lands, or to greensoil them by the cultivation of leguminous 
plants. 

Handling and Transportation , — Little has been done of late years 
to device new methods of handling and transporting cane save in 
Waialua and Waiakea. At the latter place during the last crop all 
the cane was put on the cars by means of loadei’s. These latter are 
calculated to save 50 men a day and the unloaders 10 men a day. In 
Hamakua a great deal of lifting to oar is done by hoisting a load of a 
ton at a time at set stations, carting a few miles. On several 
plantations the wire rope or trolley system has been iiitinduced with 
gratifying results. Cane can thereby be taken to mill over gulches, 
through woods, fields, &c., and it works sticcessfully in places where 
there is no water for fluming, railroads are an impossibility and 
carting would not pay. The bundles once hooked on, and started on 
a suitable gradient will go miles to their destination. Amongst other 
methods of transportation in favour are fluming, rail, portable track, 
manual or animal power with sleds or carts, waggons drawn by 
traction engines. It is stated that while it only costs $2*50 per ton to 
scientifically manufacture sugar from the cane, it costs $3*50 per ton 
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to "bring the latter from the field to the mill. There is oleaidy room 
for improvement here and some money spent dining the next few 
years in stimulating invention would not he badly invested. 

The cost of the various mechanical methods of transport is given as 
follows : The Waiahea loader costs altogether 36*38 cents per ton for 
the crop. Illuming in Hilo costs about 42 cents per ton. Ilamakua 
with various methods works out at 45J cents per ton. 

JJiilmtUim, of By-Products . — Yery few plantations check accurately 
the value of their waste or by-products. In nearly every case, the 
losses in manufacture (avex'aging about 15^ of the sugar in cane) are 
put down as though the valuable constituents of scum press cake, 
mill ashes, and molasses were lost absolutely, whereas most of the 
plantations use scum press cake and ashes as fertilisers, and molasses 
to a limited extent as fertiliser, fuel, or feed. In all mills there is a 
constant endeavour to reduce the losses, and thereby the value of the 
by-products is decreased. Bagasse not being classed as one of the 
latter (as it is used mainly as a fuel to carry on the boiling processes 
of the factory), the real by-products are waste molasses, scum press 
cake, and mill ashes. 

Distillation of the molasses, the most obvious plan, has so far not 
been undertaken owing to long-standing prejudice. But there are 
no valid reasons for objecting to this process, and a paper on the 
subject by Mr. J, N. S. Williams, who has given the matter much 
careful study, was of considerable interest.’*^ Mr. E. E. Hartmann, 
also dealing with the utilisation of by-products, refeiTed to the 
manufacture of molascuit under Hughes’ patents, and gave two 
analyses of its composition. He said that if molascuit were exported, 
the ash was lost, the value of the contents being based solely on the 
existence of carbo-hydrates and albuminous nitrogen; whereas botli 
the sugar and the ashes are saved where spirits is made. Little 
infoi’mation seems available in regard to the economical aspect of the 
manufacture of spirits from cane molasses, though great progress has 
been made in the distilling industry during the last few years. 
A distiller^’' might to-day prove a lucrative undertaking, though ten 
years ago their prospects were far from encouraging. Another simple 
manner of disposing of the waste molasses was to run it on to the 
land with the irrigation water. In this way, theoretically, nothing 
of the fertilizing value was lost. 

After weighing all the evidence sent in, the Oomuiittee on Utilisation 
of By-Products concluded that although the bagasse carries with it a 
large quantity of sugar, it is not altogether a waste product. Th(^ 
loss of sugar can be controlled to a great extent in a well-designed 
mill. The use of bagasse for making paper is not to bo preferred over 
its use as fuel. Scum press cake is a by-product whose loss can bo 

, * This is reproduced on another page. 
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reduced to a minimum by proper methods of treatment. Ashes, a 
by-product containing potash in a soluble form, should be kept dry, 
and the potash leached out. The molasses presents a more difficult 
problem. With a I’eduction in its sugar content by improved manu- 
facture, its value as a by-product depreciates coiTespondingly. Three 
methods only suggest themselves whereby this by-product can be 
profitably disposed of : — 

1. By distillation into spirits and the use of the potash resulting 
from this distillation as a fertiliser. 

2. By burning in properly constructed furnaces, so that the full 
caloric value may be obtained for producing steam, and all the ashes 
saved for making potash. 

3. By using it as food for horses, mules and cattle. 


WEINEICH’S NEW PEOOESS EOE TEEATING SUGAE 
CANE WITH LIME. 


The main points of this new process consist in defecating the juice 
of the sugar cane before the cane undergoes the ordinary process of 
milling, thereby leaving the defecation scum in the bagasse and giving 
,an almost instantaneous defecation. This does, away with the whole 
defecation and filter-press plants, and avoids any decomposition of 
the juice, also giving a high extraction and a purer juice. The cane 
is finely shredded, then treated with hot milk of lime or lime water, 
till neutralization or slight alkalinity, and the whole mass heated to 
85° 0. (185° E.). It is then put through the ordinaiy milling process 
and the juice extracted. The bagasse retains the greater part of the 
impurities, and leaves a juice which is purer and comparatively clear. 
If necessary, dilute phosphoric acid, carbonic acid gas, or sulphurous 
acid gas can then be used to reduce the alkalinity and the juice filtered 
either through a mechanical filter or sand filter. 

The following tests made by me in the factory at ChapaiTa, Cuba, 
will tend to show the great value of this new process : — 

Test No. 1. 

(a.) Ordinary Mdhod . — 500 gms. shi'edded sugar cane, the juice 
extracted in spindle-press, and made slightly alkaline with milk of 
lime, and heated to boiling and filtered. 

(b.) New Mtthod , — 500 gms. of the same shredded sugar cane, 
treated with 5^ boiling milk of lime at 2° Bo. (which made it slightly 
alkaline), and heated to 85° G, on water- bath and juice extracted in 
spindle-press (not filtex’ed). 

(c.) Neiu Method . — Same juice as (b,), but the excess of lime pre- 
cipitated with dilute phosphoric acid and filtered. 
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Glucose 

Purity. (in solids). 

(a.) 87*5 filtered ^‘2 


(b.) 87*0 not filtered 

(c.) 89*1 filtered 

Test No. 2. 

(a.) Ordinary Method . — 500 gms. shredded sugar cane, the juices 
extracted in spindle-press, and made slightly alkaline with millc ol 
lime, and heated to boiling and filtered, 

(b.) Isfexv Method . — 500 gms. of the same shredded sugar cane made 
slightly alkaline with 1‘5| boiling milk of lime at 5° Be., and heated 
to 85° C. on water-bath and juice extracted in spindle-press (not 
filtered). 

Glucose 

Purity. solids). 

(a.) 90*9 filtered 2'9 ^ 

(b.) 90*7 not filtered 2*1 


Test No. 8. 

(a.) Ordinary Method,— gms. shredded sugar cane, the juice 
extracted in spindle-press, and made slightly alkaline with milk of 
lime, and excess of lime precipitated with dilute phosphoric acid and 
filtered. 

(b.) Mew Method . — 500 gms. of the same shredded sugar cane treated 
with enough boiling milk of lime at 5° Be. to make it slightly alkaline. 
Heated to 85° 0. on water-bath and juice extracted in spindle -pre.^s^ 
Excess of lime precipitated with dilute phosphoric acid and filtered. 


Glucose 

Parity. (in solids). 

(a.) 82*2 filtered 5*2 

(b.) 84*0 filtered . . . . 4*2 


The average solutions were at about 15° Brix. In several previous 
experiments it was found that using thin milk of lime instead of lime- 
water, and heating to 85° C. gave the best results, consequently tliose 
were used in the tests. 

The juice extracted from the cane that was treated with. 
milk of lime, and heated to 85^ C., was in all cases cloudy, but 
showed plainly that the bagasse had held back a largo amount of the 
precipitate caused by the lime. On addition of a little dilute ]»ho,s- 
phoiic acid to neutralize the excess of lime, the same gave a nice 
solution which filtered well. 

Thus it is plainly seen what a decided imin'ovoment this now nut, hod 
is over the ordinary methods now in use. 

A. W. Hoppeis'STEDT, in Louisiana Flan ter* 
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HAAVAIIAN SUGAR, PLANTERS’ ASSOCIATION. 

SYNorsis ov THE Annhal Report oh Machinery. 

Cost 0/ Manufacture , — Mr. Stodart recommended that the Secretaiy 
of the Planters’ Association present at the annual meetings a report^ 
in tabulated form, on the cost of operations (manufacture), including' 
supplies, from the Hawaiian factories, for the purpose of determining 
the relative \'alue of the various machine installations in relation to 
their efficiency. 

Buildings . — He also advocated reducing the cost of new factories by 
eliminating useless ornamentations, and excessive height, and pre- 
ferred to place the crystallizers on the ground floor and empty theii'' 
contents into the mixers above by means of compressed air, thereby 
saving that floor in height. 

Cane IJnloaders . — He stated that the total cost of unloading cane at 
McBrydo Mill, from moving the loaded cars from the storage ti’Hcks 
to delivering the empty cars on the return tracks, including weighing, 
was 2T)9 c. per ton of cane, a saving of 35 2 over hand labour, using 
the Mallon-Bodley cane unloader and handling on an average 735^- 
tons of cane per 24 hours, Mr. J. N. S. Williams stated that the 
cost of this work at Puunene Mill was 2*5 c. per ton of cane, using 
Gregg’s machine, with about 1,100 tons cane per day. 

Evaporators, — Mr. Stodart stated the important factors in the proper 
construction of evaporators, and claimed that the triple-effects at 
McBryde Mill supply most of these conditions. ‘‘Efficiency” of 
heating surface does not necessarily mean economy, except in the 
first cost. The film evaporator came nearest perfection as regarded 
the small amount of juice under operation, the large liquid surface, 
and good circulation, but Mr. Stodart thought it had drawbacks 
which partly counteracted these advantages. The main advantage of 
the McBry<le evaporators consisted in the construction, which created 
a large liquid surface by ejecting the juice from the vertical tubes to 
a height of from 12 inches to 18 inches, and the streams only 
combined when the evaporation was completed in that cell. A table- 
showed the effect of scaling on the efficiency during a week’s run, 
when the wmrk was practically uniform for the entire week, and the 
lbs. of water evaporated per sq. ft. II. S. per hour was proportionate 
to the quantity of juice treated — an average of 8'3 lbs. in this case, A 
table of the average work for the season shows : Steam pressure, 6 lbs, ; 
reduction, 09*8^ by weight; 7*93 lbs. water evaporated per sq. ft 
H. S. per hour. Mr. Stodart also presented a table showing evaporator 
work in a number of othei' factories, furnished by the managers, but 
as this table was very incomplete, and the reports at variance with 
one another, no reference was made to it in this resume. Mr. Stodart 
suggested that accurate data on evaporation be regularly furnished 
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"by the yarious factories during the season and presented at the 
annual meeting. 

Sagm* Dryers , — The Hersey Hot Air Dryer and Granulator had been 
in operation during the last season on two of the Oahu factories, and 
were considered good investments. Similar dryers would he in use in 
^ther factories during the coming season. The arrangement and 
constniction of these machines were commonly used in other sugar 
factories, but with the double capacity of heater. 

Automatic Bag-Filling and Weighing Machine, — Mr. Stodart believed 
these would only work satisfactorily^ on dried sugars, and should 
-embrace an automatic sewing attachment. A machine was on the 
market which would fill, weigh, count and sew 75 bags per hour, 
with the attention of one man and a boy, and could be arranged in 
connection with a bag conveyor direct to the cars. 

Pumps and Pumping. — Mr. Stodart regretted not having reliable 
data on the comparative cost of pumping with the various styles of 
irrigating pumps, and the saving effected by using oil instead of coal, 
And suggested that sucb accurate data be presented at the annual 
meeting. He stated that the average cost of pumping at the McBryde 
Plantation, using coal, and including labour, repairs, and superin- 
tendence, was: 

Pisdon Iron Works 10 million gallon flywheel pump and Heine 
boiler, with economizer, 4*48 c. per million foot gallons. 

Eiedler 10 million gallon flywheel pump, with 11 & W. boilers, and 
no economizer, 4*65 c. per million foot gallons. 

Worthington 6 million gallon vertical pump, with Stirling boilers 
.and no economizer, 7’0o c, per million foot gallons. 

All these punijis have triple-expansion and surface condensing 
engines. 

Special Papeks. 

Mr. Geo. W. Connon: This paper treated the subject of water- 
driven centidfugals in an instructive anddnterestiiig manner, stating 
the calculations to be used in order to determine the proper 
water pressure and power required on the motor. After a, lengthy, 
-detailed description of the difficulties experienced with tho -lO-incli. 
machines installed in the McBryde factory, and tho changes made to 
piping and pumps, the final results were that with 200 lbs. per sq. in. 
prossiu'e on the water for the centrifugals drying first sugar.s, and 160 
lbs. on tho water for the centrifugals drying second sugars, with a 
pump piston speed of 50 ft per min., there was no diOiculty in drying 
the sugars satisfactorily. Mr. Connon reasoned out inathcniatically 
that as nearly all 40-inch centrifugals used there liave 20-inch moto)' 
wheels, and use about one gallon of water per second, the proper 
pressure to insure the maximum efficiency should bo 205 lbs. p(3r h(]. 



incli. He recomniended as tlie most suitable pump a duplex, outside- 
packed plunger, flywheel pump, with automatic “cut-ofl” engine 
and hydraulic governor. Such a pump will use 30 lbs. steam per 
indicated H. P. per hour, while a direct-acting pump would use 100 
to 150 lbs. steam per indicated li. P. per hour. 

Messrs. W. G. Hall and W. A, Eamsay : These gentlemen have 
invented an automatic, continuous centrifugal, which was fully 
described in The Seientific American, May 23, 1903. The advantage 
claimed by the inventors is to continuously charge and discharge the 
machine while it is rotating at the proper speed, thus obviating the 
waste time and energ}’’ in stopping and starting for each charge. It 
is to be hoped that this ideal aim of so many inventors is here 
realized. So far only an experimental machine has been tried at the 
works of Messrs. Catton, Neill & Oo., Ltd., with very promising 
results. A more perfect machine is now being built. 

Mr. James Steel : This paper gave a comparison between the mill 
work as practised in Piji and Australia and in the Islands here. The 
most striking difference lay in the application of maceration water. 
In those countries, the three three- roller mills were placed with a 
long distance between them and, therefore, driven by three engines, 
and the bagasse is conveyed through a hath of hot water or diluted 
juice from the last mill. The bagasse is immersed for 10 to 12 
minutes, instead of 1-J minutes as there. Mr. Steel made the general 
statement that with a shredder and a six-roller mill as high extraction 
is obtained by this method as with our nine-roller mills and crusher, 
and supported this statement with some simple calculations, hut did 
not, however, mention the fuel question. He preferred the separate 
engines, as thereby the mill speeds can be regulated, and believed the 
mill hydraulics would compensate for variations in feed. In those 
countries the second and third mills run more slowly than the first 
mill, and are fitted with force feeder, and engines often “pull up” 
with too heavy feed. The quadruple effects are worked with a. 
pressure of 31 Ihs. to 34 lbs. on the first coll, which also supplies steam 
for other boiling house purposes. The jxxice is filtered through 
bagasse instead of sand, and this bagasse is passed through the mills 
after being used. 

Mr. James W. Donald: This interesting paper on * ‘ Clarification ” 
described a somewhat different method used in the McBryde factory 
to what was generally used in other factories there, end should havo 
been referred to the Comnoiittee on Manufacture for the proper 
presentation it deserved. The machinery used consisted of lime 
slacking vats, lime mixer with stirrer, pump, sulphurizer, juice 
heacer, cncular defecating tank with steam coils, and stoi-age tanks 
for settlings, etc. The modas operandi diffei’ed from that followed in 
other Hawaiian factories, principally in the liming of juices, which 
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was done by pumping veiy dilute milk of lime as maceration water 
after first mill, whereas water was used after the second mill. The 
greatly over-limed juice from the second and third mills mixed with 
the normal, unlimed juice from first mill and the mixed juice was 
pumped to the \i2:)per end of a sulj^hurizing tower, from whence it flowed 
zig-zag to the lower end while being charged with sulphur fumes. 
It was then heated from 190^ to 200° and entered the circular defecating 
tanks (clarifiers) where the juice was brought to the proper tem- 
perature and left to settle. Sulphurating was only used when 
needed. The settlings were heated, limed and pumped to the filter 
presses without being percej)tibly diluted. The cake was washed in 
the press in the usual manner, and contained when discharged : Max , 
3*52 ; min. 1^ and average, 2*75 2 sugar. 

Mr. J. Anderson : Mr. Anderson contributed two interesting papers. 
The first treated the subject of centrifugals, and described in detail 
the construction of the machines built by Messrs. Watson, Laidlaw & 
Co., Glasgow^ Scotland. Mr. Anderson compared these machines 
with those of American make, and stated that while his experience 
with the latter was confined to the Makaweli and Ivealia factories, ho 
had had good opportunities to study the make of the Scotch machines 
in the Glasgow works of the above firm. After a detailed description 
of both styles, he came to the conclusion that he preferred the Scotch 
machines, especially on account of the greater ease with which they 
can he oiled and examined, the inside hushing being bronze instead 
of white metal, and the lesser weight of the basket, wbich is 833 lbs. 
in the Scotch, and 1,070 lbs. in the American machines. Then the 
spindle washers were, in his opinion, more carefully made in the 
Scotch machine, and carried only 271 lbs. per sq. in. when loaded, • 
whereas the American machine washers carried 438 lbs. Mr. Anderstm 
next described the recent improvement of substituting steel ball 
bearings for wa/shers. He apparently gave preference to the wahe’- 
driven machines with the automatic “cut-off” attachment, whi<'h 
he described. He also stated that electrically-driven machines wore 
now being made, and mentioned two different types, but did not 
attempt to discuss the relative merits of this to any other form 
motive power, which largely depended upon local comlitious. The, 

“ fioating spindlb” machine was interesting, in that neither whsImu-h 
nor balls were used. Oil was pumped under a s])ecijilly-(‘,onHtrucieil 
spindle bearing at such pre.ssure as would lift the wheh^ machine, 
which then revolved on an oil column. This form w’ns used for very 
large machines. Mr. Anderson descril)ed a soif-discliaiging {u.miri- 
fugal with 48 in. diameter and 30 in. deep basket, with sloping 
bottom and distributing movable cono on the spindhn Thti tnachiiu} 
was charged whilst] in motion but stopped for discharging, whilst 
the sugar is not touched. 
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Mr. Anderson’s second paper dealt witli various macliine installations 
at the Kealia factory. He was not in favour of the Kilby vacuum 
pans there, on account of the difficulty he experienced in draining 
the coils, the height of belt, and inaccessibility for making repairs to 
coils. Tie objected to the sand filters in that factoiy (they are large 
tanks with a double perforated bottom on which the sand lies, and 
are not of the “ Standard ” vertical type), and preferred the settling 
of the juice in tanks. The "Wellner-Jelinek evaporator worked well, 
but Mr. Anderson thought this was due to its large heating surface — 
12,000 sq. ft. The considerable entrainment was checked by the 
application of extra baffle plates and save-alls. Mr. Anderson 
believed there was no hard and fast rule for setting mill rollers, 
except that they should be adjusted so that the mill is just able to 
take the begasse from the preceding mill without choking. He 
preferred hard material in the rollers, as they became loose if soft, 
and the application of bands shrunk on the shafts at the ends. He 
also recommended water-jacketted bearings for the purpose of cooling 
the journals. The temperature of maceration water should be 
from lOO"'’ to 120^, and applied by a force pump with 50 to 60 lbs. 
pressure through a small pipe under the bagasse as well as on the 
top. Of cane unloaders, Mr. Anderson liked the “Froelich” 
machine, which easily unloads 1,000 tons of cane in 24 hours, but 
he did not state with how many men and at what cost per ton of 
cane. 

Mr. E. Kopke : Mr, Kopke contributed to the general subject on 
evaporators a carefully-prepared rei)ort, with diagrams, on some tests 
he had conducted with a “Lillie” quadruple -effect. These tests 
were made under adverse circumstances and do not indicate normal 
work, and should, therefore, be withdrawn, together with the 
evaporator table mentioned before, and, after new tests have been 
made, incorporated with a general rei)ort on this subject, to be 
presented at the next annual meeting. 

Mr. L. L. Mann: Mr. Mann described a water-measuring machine 
he had invented, and which had been in successful operation in one 
of the main water-ways at the McBryde Plantation since January 1st, 
1903. It was designed for automatically recording every five nunutes 
the true depth of the water flowing over a weir, so by reference to a 
weir table the quantity of water flowing for any given time may bo 
ascertained. The apparatus was very simple and inexpensive. Mr, 
Mann stated its cost to be about $30*00, including the bousing for it. 
It consists of a combination of clockwork, an electro -magnet and a 
pencil, which automatically traces a curved line on a suitably-ruled 
record paper, while a float on the water indicates the variations in 
depth. 



130 


Mr. Greorge Boss : This pax)er treated of autoBiatic bagasse feeding 
as practiced at Hakalau, but Mr. Boss said he knew of but little new 
which has been introduced in this line during the last year. The 
principal feature of newly-built furnaces is that they project in front 
of the boilers so as to insure the maxiinuni teiuperaturt.^ of the Ha, me 
when reaching the entii'e boiler bottom ; also the increased space 
under the boilers. All the Hakalau boiler settings have boon 
gradually changed to this plan, resulting in increased efiiciency. Mr. 
Boss described the arrangement of the automatic bagasse conveying 
and firing at Hakalau factory, which, however, differs but little in 
the centx’al points from what is in use in other modern factories here. 
The saving over hand firing, he claimed, was eight men per 24 hours 
(four men in each shift) for four furnaces. He also mentioned the 

Simon ” automatic sack-filling and weighing machine imported by 
the Honolulu Iron Works as a sample, and believed this was likely 
to come into general use, insux’ing more accurate weighing and 
saving labour*. 

Mr. E. W. Cant : Mr. Cant submitted a description of a battery of 
eight crystallisers installed in the Onomea factory. These were made 
from eight old boiler shells on the plantation and with plantation 
help. The dimensions are 6 ft. by 12 ft. These machines differ from 
other such installations in these islands in that the entire shell 
evolves one revolution in three and three-quarters minutes by means 
of a worxn and worm wheel, and wei-e driven either by an electric motor 
or axx engine. In the interior is bolted to the shell, diametrically 
located, two curved plate supports extending the entire length of 
drum, and to these are fastened a 150 ft. long 1|- inch galvanised pipe 
coil, with its ends projecting through the centre of the drum heads 
with trunnion boxes, as shown in sketch. By passing hot or cold 
water, or steam, through this pipe, the proper temperature was 
adjusted, a very important point in obtaining the best results. 

Mr. Cant desciibed a screw conveyor for the removal of press ciike, 
a contrivance used in several factories, and also how he pulverised 
987 of the total press cakes for fertilising purposes. Tlircso thousiuid 
tons such material was ^xrocured by a crop of 13,500 tons Hugtir, 
Mr, Cant also described and exhibited two models of iniprovtal 
link-belt chaixxs and sprocket wheels to ho used for ijittu’mediate 
apron conveyor in mills. The object was to prevent fine bagjwse 
packing into the pockets of the links, causing tho breakage of the 
same. This trouble is, however, obviated in all later built mills by 
having no teeth on the lower sprocket wheels, but only on the upper 
driving ones. — {Planters' Monthly.) 
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THE UTILIZATION OF B YE-PEOI) UCTS EESULTING EBOM 
THE MANUFACTURE OF RAW SUGAR FROM 
SUGAR CANE. 


(From tlie I^lanters Month ly.) 


The only bye-products resulting from the working up of sugar cane 
are First, hagasse or the crushed cane after the bulk of the sugar 
has been extracted, and second, molasses, or the gummy viscous syrup 
remaining after as much crystallizable sugar has been recovered from 
the cane juice as the methods employed will admit of. 

Bagasse containing from 32' to of sugar on its weight, and to- 
452J of water is valuable fuel, and although attempts have been made, 
notabl}!' in the Southern States, to use bagasse or cane fibre for the 
manufacture of paper stock, no marked success has yet attended the 
ventures in this direction. 

Bagasse, as delivered by a good nine roller mill, is worth as fuel 
delivered into the furnace one-third of its weight in coal, and since it 
can be handled automatically, and fed to suitably arranged furnaces 
in a very regular manner, it would appear that the gi*eatest value of 
bagasse is obtainable when used to provide steam for the factory 
which produces it. 

Waste molasses presents at the present day an economic problem of' 
no small importance. 

For every ton of cane gi^ound in these islands an average of 50 
pounds of molasses is produced, and since the total cane ground during 
the crop of 1903 reached 3,500,000 tons, it follows that 87,500 tons of 
molasses containing not less than 30,000 tons of crystallizable sugar 
were to all intents and purposes wasted. 

Molasses contains besides the crystallizable and uncrystallizable' 
sugars, various salts, amongst them potash in some (quantity. 

The sugars can be utilized in the manufacture of spiiits, and the- 
potash can be recovered after the spirits are distilled off. 

The question as to whether this can be done at a profit is an open 
one; certainly under the present market conditions, and internal 
revenue regulations, spirits cannot be made and sold at a profit in the 
United States, and mainly for the reason that the alcohol resulting 
from a beet or cane molasses, which has been exhausted of its sugax's 
to the low point now demanded in modei’ii sugar factories, is not 
adapted to blend with other liquox's for direct consumption as it 
introduces an objectionable flavour, and thus the greatest market for 
spirits resulting from molasses is closed. 

Alcohol is used in the manufacture of explosives, especially smoke- 
less powder, varnishes, perfumery, and in chemical laboratories, also- 
in soap factories to a small extent. Alcohol is also used as a fuel for* 



132 


•automobiles and small motors, and lias a calorific value about tliat of 
coal, with the advantage that it can he used in gas engines, and burns 
completely without leaving any residue as do gasoline or other hydro- 
carbons. 

Alcohol can be used for lighting purposes, and it is reported that 
alcohol lamps, using a mantle of the Welsbach or Auer type, produce 
■a light equal to electric incandescence at about half the cost, and 
without odour or other unpleasant features. 

But for fuel and lighting purposes the United States internal revenue 
tax of SI '10 per proof gallon is prohibitive, and until the people of the 
United States demand cheap alcohol for the purposes of lighting and 
fuel, there is no hope of utilizing our waste molasses in this direction. 

A distillery to produce 5,000 gallons of 96| alcohol per day, 
would cost put up in running order in the Hawaiian Islands about 
1200,000*00 ; would require a force of about 35 men, with a monthly 
pay roll of about $2,5()0'0(); the monthly expenses for fuel and other 
%suppiies, &c., not inoluditig the raw molasses or containers would he 
about So, 000*00. 

The value of the containers (if casks) would reach nearly S-1, 000*00 
per month when working at full capacity, and the molasses required 
to produce 5,000 gallons of 96j alcohol per day (say 14,000 gallons) 
would cost at 3c. per gallon delivered to the distillery §420*00 per 


day, or say $11,000*00 per month. 

We have then one month’s expenses : — 

Payroll .. $2,500*00 

Puel, supplies, &c 5,000*00 

Containers for 130,000 gals, spirits 4,000*00 

Molasses (raw material) 11,000*00 

Wear and tear and interest at 10^^ per annum, per 

* month 1,700*00 


$24,200*00 

'Output 130,000 gallons 967 alcohol. Cost per gallon 16*0c. 

If this 96^ alcohol were to he put on the market anywhere oufcsulu 
uf the United States, say Japan, it would come into competition with 
Oerman spirits of the same quality, which are laid down at the present 
time in Yokohama in bond for 27Jc. per gallon, done up in 10 gallon 
oases, said price including cost, freight, insurance, contaituirs, and 
manufacturers, protit. Deducting freight, insurance, and (iontainoi’s, 
the cost of the alcohol from Germany works out at lOJc. per gallon, 
which eonlinns the above estimate of cost of maunfiicture in this 
-country, and shows that the margin of profit is too small to wurmnt 
reacliing out for foreign trade in this direction. To recover the potash 
lafter the sugars have been removed by distillation, the liquid from th<,j 
distillery must he evaporated to dryness, and the residues calcined in 
.a suitable furnace, leaving the values available as caustic |)otash; but 
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as tlie percentage of potash does not exceed in Hawaiian molasses, 
the cost of evaporating the liquid and calcining the residues, will not 
he met by the cash value of the product, so that this will not be a 
paying proposition. 

Molasses has a value as fuel, and when properly burnt is about 
equal to bagasse. 

There are several ways of burning molasses in use in this country, 
but it is very questionable if the full thermal value is obtained. 

The simplest way is to sprinkle the waste molasses on the bagasse 
as it leaves the last mill on its way to the furnaces. When molasses 
is fired in this way at the rate of about 50 lbs. molasses per ton of 
cane ground, it burns readily, and is of marked assistance to the 
bagasse as fuel. A greater quantity than this, however, tends to 
cliiaker the furnaces, and instead of being a help is a hindrance to the 
fuel qualities of the bagasse. 

Another way is to atomize the molasses by steam as fuel oil is 
atomized. This is successful in burning the molasses, but as it takes 
IJlbs. of steam to atomize 1 lb. of molasses, which when burnt to the 
best advantage only produces lbs. steam, it is readily seen that 
there is no gain in this method over that of sprinkling the molasses 
on the bagasse, which latter method is by far the simpler. 

Another method is that of burning the molasses in a retort furnace 
specially adapted for the purpose, means being provided for saving 
about one-half of the potash, which is recovered in the ashes. This 
seems to be the best method of utilising molasses as fuel, but sufficient 
data is not yet available as to the results. 

In all cases where molasses is burnt with the bagasse, a certain 
portion of the potash is available in the ashes, which when put upon 
the land, yields results, the cash value of which is difiicult to estimate. 

The best price which ordinary waste molasses in quantity would 
fetch in San Francisco is from $5*00 to $6*00 per ton delivered. A 
ton of molasses contains 166 gallons, and at $5*00 per ton would be 
worth 3c. per gallon delivered ; it would cost at least $3*00 per ton to 
deliver molasses in Ban Francisco, or 1*8 c. per gallon, leaving 1*2 c. 
per gallon as the net value of a gallon of molasses to the seller here, 
and since the fuel value of a gallon of molasses is equal to 4 lbs. of 
coal, which is worth at present prices ’Sc. per lb., it appears that 
burning the molasses is as good a way of disposing of the waste as 
selling it, which involves some capital expenditure for containers and 
arrangements for storing. 

But the average waste molasses contains some 35 % of sugar, which 
is equivalent to a little over 4 lbs, of pure sugar per gallon ; and it is 
almost certain that by improved methods of clarification and filtration 
of the molasses, a large percentage of this loss could be recovered, but 
a special plant would be required, and it is doubtful if it would pay, 
excepting in factories of very great capacity, which concerns "might 

10 
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purcliase the waste molasses from smaller factories at a price based 
upon the sugar content, and work it in with their own products, in 
which manner it is quite possible that a substantial saving would 
result. 

Molasses diluted with water, and run upon the land is said to have 
value as a fertiliser ; no figures, however, are available. The only 
fertilising value the molasses can have lies in the potash, content, as 
the nitrogen in molasses is a very small quantity and probably is lost 
in dilution and exposure to the atmosphere, going off as junnionia. 

A brief summary then shows that bagasse as a bye-product of cane 
is more valuable as fuel than for any other purpose ; while waste 
molasses can be converted into spirits for use as a fuel and for 
lighting purposes at a small profit, provided that the fiscal regulations 
permitted, and the xlnierican market demanded such. At the present 
time, however, the best use to put molasses to, exclusive of that small 
amount which is fed to live stock, is to use it as fuel, or as fertilizer. 

There is, however, no doubt but that efforts will be made in the 
near future to still further exhaust the waste molasses of its sugar 
contents, since the gross loss amounts to the very largo figure of 
some 30,000 tons of sugar per annum. 

J. N. S. Williams. 


BARBADOS AND PORTO RICO MOLASSES. 


On the occasion of a recent visit of Sir Daniel Morris, the Commis- 
sioner of Agriculture for the West Indies, to the United States to 
make enquiries about the cotton industry, it was suggested to hini 
that he might in addition get some information with regard to the 
trade in molasses carried on between the West Indies and the U.S.A., 
and thereby help the Barbados merchants and planters to got the 
best value for their shipments. It was also suggested that he might 
visit Porto Rico so as to ascertain the cause of the profereuco accorded 
to Porto Rico molasses in the United States and Canadian markets. 

While not finding it advisable to pay a visit to Porto Rico 0,8 
suggested, Sir D. Morris nevertheless found it possible to obtain 
valuable information in New York and elsewhoro ; and a summu-ry 
of the same is given in a pamphlet publislnad l)y the Imperin 1 T)c])a,rt- 
ment of Agriculture for the West Indies entitled Barhailos sutd 
Porto Bico Molasses.” 

In Porto Rico there are for practical purposos but three gra-des of 
molasses, “Fancy,” “Choice,” and “Prime,” of wliich “Ea.ncy” is 
the highest grade, and is prepared in some instanct^s by mixing syrup 
made from cane juice with the best quality molassos obtained from 
muscovado sugar. “Choice” molasses, which is the socond grade, 
corresponds to Barbados molasses, though of a considerably bettor 
colour. 
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Molasses is slxipped from Porto Pico in hogsheads containing about 
150 gallons, in puncheons of about 110 to 120 gallons, and in 50-55 
gallon barrels. The two former containers are made of best new 
packs, and bound round with strong locked wooden hoops as well 
as four iron hoops. The locking of the hoops was stated to be a 
matter of importance ; the buyers objected to the Barbados method 
of tying the hoops with rope yarn as this style is not so strong. 
Barrels are preferred to hogsheads and puncheons, as the two latter 
are unsaleable when emj)ty. The barrels on the other hand are used 
two or even three times for the carriage of molasses, and are then 
sold for putting tallow in, and afterwards for tar. 

Barbados molasses was stated to be formerly as good as Porto Eico 
molasses, but of late it has tended to turn acid. This was possibly 
caused by the planters using old packs to make the puncheons of. 
Good molasses should be light red in colour, non -fermenting, and 
j 30 ssess good baking qualities. A great deal of the molasses in the 
United States is used for making ginger bread and cakes of various 
sorts. For this reason, the users prefer the molasses slightly acid as 
it liberates the carbonic acid in the bicarbonate of soda mixed with 
the flour, causing the cakes to rise. This property is known as the 
baking quality of molasses. 

The majority of Barbados molasses cost f.o.b. at Barbados about 
23J-C. per gallon, made up as follows, viz.: molasses 18c. per gallon, 
puncheon 4c. per gallon, stowing on board, etc., Ic. per gallon, and 
bank charges per gallon. The highest price paid for Porto Eico 
‘‘Fancy” molasses was 27c. per gallon f.o.b., the average price being 
24c. to 26c. per gallon. Porto Eico “Choice’* molasses, which, as 
stated above, corresponds somewhat to Barbados molasses, cost f.o.b. 
21o. per gallon. The value of a gallon of Porto Eico “Fancy” 
molasses this year in New York was about 35c. per gallon, while 
Barbados molasses was worth about 28c. per gallon, the difference 
being therefore about 7c. per gallon in favour of Porto Eico molasses. 

Porto Eico “Fancy” and “Choice” molasses and Barbados molasses 
contain on the average about 52 per cent, of saccharose, the minimum 
being about 47 per cent, and the maximum 56 per cent. 

The duty in the United States on molasses containing less than 56 
^per cent, of saccharose is 3c. per gallon, and on that containing 56 
per cent, and upwards it is 6o. per gallon, wine measure. 

From the information obtained in answer to various questions, Sir 
D. Morris came to the conclusion that there was a good market in the 
United States and Canada for propeidy graded and suitably packed 
Barbados molasses, and that eventually it might be possible to make 
practically the whole of the sugar crop into syrup, as under present 
prices every pound of sucrose sold as sugar brings in l‘4o c., and 
every pound sold in molasses 2*09 c. 
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Sir D. Morris’ report concludes: — 

On estates where yacuum pans are in use, we are of opinion an 
excellent table syrup could be produced by decolorizing the cane juice 
with sulphur fumes, then adding lime nearly to neutrality, evaporating 
the juice in the tayches to thin syrup, adding, if necessary, some 
citric acid, settling the syrup to allow the impurities to subside and 
afterwards concentrating it in the vacuum pan. Syrup made in this 
way should be of a nice golden colour and worth as much as the best 
Porto Pico ‘ Pancy ’ molasses. A similar process would be applicable 
also in the case of Central Factories. In addition a properly equipped 
factory would recover at least 25 per cent, more of the saccharose in 
in the canes that is now lost. 

“ All syrups should preferably be put up in barrels holding about 
50 to 55 gallons in the manner adopted by Dr. Wiley, who first of all 
steams out the barrels and puts lighted sulphur inside, tightly driving 
in the hung. The sulphur continues to burn until all the oxygen in 
the barrel is consumed ; the remaining bits are then taken out and 
the barrels filled with syrup. He informed us that a barrel of syrup 
so treated had kept quite good for many months in spite of the fact 
that it had been opened several times for samples to be withdrawn.” 


A NEW PBOOESS FOE PUEIFYING DIFFUSION JUICE 
WITH A MINIMUM OF LIME. 

By M. J. Zamahok. 

Our process deals with the treatment of diffusion juice with a certain 
amount of gelatinous alumina (Al^OgJiHgO) when limed and boated. 

This treatment produces a strong defecation which is followed by 
an excellent and rapid filtration. The sediment retained in the filter 
cloths is easily cleaned ofi with the complete exhaustion of the sugar. 
The alumina, being insoluble in the sugar juice, coagulates all the 
organic matters contained in the diffusion juice; the precipita,f;ion is 
especially pronounced in the presence of a determined quantity of 
lime. Added in feeble doses or in excess, this alkali fails to prodiuio 
the same cleansing power ; the filtration is poor and the synq) turbid. 

The sediment obtained bj?- the first filtration has a blackisli and 
clotted appearance; it is formed of aluminato of lime ami organic, 
matter from the beetroot. On drying and incinerating this pr(uupifa<te, 
a mixture of carbonate and aluminato of lime, compleh^ly Kohildo in 
HCL is obtained. 

As a result of the strong defecation produced by the above treaf.niont, 
the work of carbonatation is greatly facilitated. After filt.ration, the 
juice is given the complement of the quantity of lime needed for the 
first and second carbonatations. The saturation of the juice is carried 
out with ease and at a relatively low temperature* 
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The simplicity and advantages resulting from the employment of 
this process should place it on an equality with any that has yet been 
attempted up-to-date, if only it can be found possible to manufacture 
commercially the gelatinous alumina at a price such as will allow it to 
be used in the proportion which we have employed for obtaining the 
greatest purification with a minimum of lime. This gelatinous alumina 
is a neutral body possessing a remarkably efficacious clarifying power. 
Its application in the working of juices does not give rise to the 
formation of any salts or acids as was the case, for example, in the 
Lehmkuhl process. Consequently we have a much better purification 
than would be the case with a juice feebly limed and submitted to 
saturation with carbonic acid for getting rid of the organic matter 
from the beetroot. From the experiments which we have carried out 
(the results of which are given further on), we think that if the 
chemical industry can succeed in selling this product at a price of lOfr. 
per 100 kg., it could be advantageously adopted, for then the purification 
of the j nice would be accomplished with far less lime than is used in 
present-day practice. In fact it is clearly apparent that the employ- 
ment of alumina will result in a saving of iwo-thirds of the lime : 
this implies a liming of less than one per cent. 

The tests were as follows : — 


First Series. Diffusion juice + 15 gr 

AlgOg'/iHgO per litre -f- n 

of lime ; heated to 80-85° and filtered. 



Filtration rapid and juice very clear. 



Lime added for first and second carbonatations. 



Alkalinity per litre of juice (CaO). 


Phenol. 

Tournesol. 

Before filtration . . 

3*0 

.... 3-4 

After , , 

1-8 

.... 2-2 

Heating 75-80°. 



Before first carbonatation 

.. 3-2 

.... 3-5 

After ,, ,, 

... 0-6 

.... 0-85 

Heating 70-75°. 



Before second carbonatation . , 

1-2 

.... 1*50 

Heating 95-98°. 



After second carbonatation 

0-25 

.... 0-40 (Ph.) 

the actual quantity of lime added for the clarification being therefore 

0*5 per 100. 





Juice 

, Initial juice. 

after treatment. 

Density , . . , 

1049’1 

.... 1052-9 

Brix . . ’ 

12-30 

13-20 

vSugar per 100 cc. juice * . 

10-61 

.... 12*36 

„ lOOgr. „ .. .... 

10-01 

.... 11-73 

Eeducing substances per 100 cc. juice 

0-27 

.... 0-00 

» M „ sugar,.., 

2-56 

0-00 

Quotient of purity . . , . ., .. , 

81‘3 

.... , 88*86 

Saline quotient 

20-5 

29-40 
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Tkese tests vere carried out on two litres of syrup for each operation, 
the same being taken from the mean diffusion juice produced in 
the usine in the course of work. The analyses of the products 
corresponding to an ordinary working of 70,000 kg. of beets gave us 
the following results : — 

Alkalinity per litre of juice (CaO). 


Heating up to 80°. 

Phenol. 

Tournesol. 

Before first carbonatation 

. 14-5 

15-00 

After „ ,, 

1*12 .... 

1-40 

Heating 70-75°* 



Before second carbonatation 

. 4-50 .... 

4-75 

Heating 95-98°. 



After second carbonatation 

. 0-25 .... 

0-33 

thus the quantity of lime actually added equals 1*8 

per 100, an 

increase of 1‘3 per cent, oyer the alumina process. 



Second carb. juice, 

Initial juice. 

Filtered. 

Density 

1048-3 .... 

1046*0 

Brix , . . , 

12-12 .... 

11-58 

Sugar per 100 cc. juice 

10-39 .... 

10-59 

100 gx. „ 

9-90 .... 

10-12 

Reducing substance per 100 cc. juice.. 

0-28 .... 

0-00 

„ „ „ sugar . 

2-70 .... 

0-00 

Quotient of purity 

81-6 .... 

87*3 

Saline quotient 

20-32 .... 

27-95 

Hrom the first test we see that the alumina treatment gives 

superior clarification over the ordinary lime i)rocess in 

that so sma 

a quantity of lime is used. 



Second Series. Diffusion juice + 20 gr. 

Al^OgTzHgO per litre-}-?;!- 

lime ; heated to 80-85° and filtered. 



Rapid filtration and juice of fine colour. 



The residue, of porous composition, was washed with hot water in 

a relatively short time. 



Alkalinity per litre of juice (CaO). 


Phenol, 

Tournesol. 

Before filtration , , . , 

. 6-UO .... 

6-40 

After „ 

2-90 .... 

3-20 

Heating 75-80°. 



Before first carbonatation . , , . . , 

. 6-10 .... 

6*50 

After „ „ 

1*00 .... 

1*30 

Heating 70-75°. 



Before second carbonatation . . 

, 1’70 .... 

2*00 

Heating 95-98°. 



After second carbonatation 

. 0-20 .... 

0-35 

A^ctnal amount of lime added for 

clarification 

(ph) = 0*99 

per cent. 
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Juice 

Initial juice. after treatment. 

Density 

1049-3 

, 1059-8 

Brix 

12-35 .. 

14'80 

Sugar per 100 cc, juice 

10-09 .. 

13-99 

,> 100 gr- 

10-18 .. 

. 13-20 

Reducing substance per 100 cc. juice. . 

0-20 .. 

0-00 

,, ,, „ sugar. . 

1*87 .. 

0-00 

Quotient of purity 

82-4 

89-17 

Saline quotient 

21-74 .. 

30-70 

Por this test "we took a sample of juice corresponding to a two hours’ 

diffusion ; this is why the purity of the juice comin 

g from a mean 

working up of 12 hours does not agree 

with that of the juice sub- 

mitted to treatment by alumina as the following analysis shows. 

Ordinary working up of 12 hours (70 tons of beets), 

results of mean 

factory samples : — 



Alkalinity per litre of Juice (CaO) 

Heating 80'' 

Phenol. 

Tournesol. 

Before first carbonatation 

.. 15-50 

.. 15-80 

After ,, „ 

1-10 

1-40 

Heating 70-75'' 



Before second carbonatation. . 

.. 5-00 

5-30 

Heating 95-98® 



After second carbonatation 

0-30 

0*42 

Actual amount of lime added = 1*94^, 

an increase of 0-95^ on the 

alumina process. 




Second' Garb. 

Initial Juice. 

Juice filtered. 

Density , , 

1049-0 

. 1043-8 

Biix .. 

12-28 . 

11*05 

Sugar per 100 c.c. juice 

10-33 . 

. 10*02 

gr. „ 

9-84 . 

9-59 

Reducing substance per 100 c.c. juice . 

0-20 . 

. traces 

», ,, sugar. 

1-93 . 

• »> 

Quotient of purity , . 

80-1 

. 86*7 

Saline quotient , , 

19-76 

. 27*16 

The second test gives us the following figures for definite olarifica- 

tion : — 

Quotient 

Saline 


of Purity. 

Quotient. 

Alumina process . , . . , , 

6*77 

8*96 

Ordinary liming process in vogue , 

6-60 

7*40 


The increase in purity, although of little importance, remains in 
favour of the alumina process* 


(To he continued}. 
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THE PEOGEESS OF EXPERIMENTAL SUGAR BEET 
CULTURE IN THE UNITED KINGDOM. 

At a meeting of tlie Society of Arts held last month a very 
interesting and valuable paper was read by Mr. A. R. Sennett on 

Garden Cities in their relation to industries and agriculture.” A 
considerable proportion of the paper was devoted to figures and facts 
relating to experimental sugar beet culture in the United Kingdom, 
and giving as they do a concise record of what progress has been 
achieved during the past few years, we think it worth reproducing 
them in extenso, save for voluminous tables which form a supple- 
ment. The chair at the meeting was taken by the Earl of Denbigh, 
whose successful attempts at beet cultivation on his Warwickshire 
estates have been already brought to the notice of our readers. 

Mr. Sennett said: — 

‘*I now desire to direct attention to another valuable result to 
accrue from decentralisation brought about by the disposal, through- 
out the country, of hygienic cities, limited as to population, and 
each provided with its girdle of market garden and agricultural land. 
This effect — of enormous national importance — would be due to 
the so-much-to-he “desired inUrweaviny of agricultural loith urban 
industry, such re-adjustment of terrestrial collocation of poj^ulace 
would render possible. 

To explain this, I think I cannot do better than take a concrete 
example of such interweaving ; this I will do in connection with an 
industry — unhappily at present non-existent in our country — albeit 
of vast importance to other nations, one typically illustrative of the 
interweaving to which I refer. 

Through the instrumentality of the recently concluded Sugar 
Convention — a laurel in the crown of our present Government — it is 
now practicable to re-introduce into Great Britain the important 
industry of sugar manufacture, an industry, through singular neglect, 
we have allowed to become gradually and entirely extinguished. 
Yery cursory reflection will serve to show the great value of the inter- 
weaving of factory industries with agriculture, but there is nothing 
existing in our own country at the present moment in any way 
comparable in national importance, with the mutual interworking 
j)raoticable in regard to the sugar industry, and I venture to bring it 
forward for the very earnest consideration of fluanciers and the well- 
wishers of our nation. 

Happily, in regard to the agricultural side, all the necessary 
experiments have already been gone through. Happily, moreover, 
the trials and tests have proved thoroughly and gratifyingly suc- 
cessful, As to the industrial side, absolutely no difficulty presents 
itself. It wiU, therefore, be only necessary for me to touch upon the 
agricultural department of the vast industry, vi^i., sugar-beet culture. 
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That the experimental stage has been successfully passed through, 
is due to the hearty co-operation of a ninnber of our leading agricul- 
tural authorities with an expert who has displayed singular energy 
and perseverance in the accomplishment of his obj ect. I refer to Mr. 
Sigmund Stein. The results of the labours of these pioneers I am 
enabled to lay before you in tabular form, and I hasten to add that, 
by their laudable work, they have been able to explode entirely the 
fallacy that the land and climate of the British Isles is un suited to 
beet culture. Those who seem to delight in raising difficulties and in 
endeavouring to defeat efforts to increase the prosperity of their own 
country have either scouted the notion or pointed out, entirely without 
authority, that sugar-beet could, at most, be grown only in our 
southern counties. I will ask you to glance at Tables A and B 
(Supplement),* from which you will learn some surprising facts. In 
the first place you will observe that far from the succiessful culture 
being confined to our southern counties, sugar-beet culture has been 
successfully carried on from Hampshire in the south of England to 
Aberdeenshire in the north of Scotland ; whilst in Ireland the results 
have been thoroughly satisfactory. It is observable in regard to beet 
culture that science within reason has as much to say as the sun, or 
the latitude. We see, for example, in regard to the south, that, 
under the able supervision of Mr. Moens, the Hampshire yield was 
the excellent one of 19 tons for a crop raised in 149 days. But if we 
go to the other extreme, we see in the north an excellent yield was 
obtained in exactly the same number of days ; the northern yield, 
however, fell short of the southern by some 20 per cent., but then one 
must carefully observe the fact that the degree of culture also fell 
short. In the first place the' amount of farmyard manure put on to 
warm the land was only one half ; whilst the more scientific or specific 
toeatment was not had recourse to at all. What the effect would 
then have been is deducible from another Scottish test (Table A, No. 
39) ; there we see that a treatment by dissolved bones immediately 
raises the yield fi'om 15 tons up to 17 tons, the number of days 
remaining substantially the same. Excessive rainfall, moreover, it 
is gratifying to observe in regard to sugar-beet farming proves no 
formidable enemy, for we find in the west of Ireland the crop can be 
grown at good speed and with a fine return by means of ordinary 
farmyard manure. 

This’ I trust effectually explodes and disposes of the fallacy to 
which I have referred, showing, as it does, not only that we can 
raise all the roots we may requme, but that the gumiiiiy produced 2 )er 
acre is thoroughly satisfactory. Now let us turn to their quality. 
Turning to Table B (the reference numbers in which correspond to 

* Tables A, B, C, and D were published as a Supplement to the paper and are not 
reproduced here. Readers who desire to possess all the details should apply for the 
Journal of Society of Arts LII.* No. 2,674, published by Geo. Bell & Son, Covent 
Garden, London ; ed. 
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those in Table A), showing the analysis of the beets grown, we learn 
from the grand total of the results a fact as surprising as it is grati- 
fying, namel}^, in every respect the <piality of liritish-groivii, sugar 
beetroots is superior to those grown in Germany, one of the greatest 
of sugar-producing countries. These results will be found sumunirised 
at the foot of the Table, and I must not omit to direct siiucial attention 
to the figures in the first column, fur two things might l)e passing- 
through the mind of the observer, firstly that the Britisli beet might 
be little and good, and secondly that even if during the tests the}" had 
not been pampered the results might he due to virgin soil. Happily 
the figures at once dispose of any such suggestion, the weight of the 
British roots being surprisingly greater than the Germtm, getting 
indeed into the neighbourhood of double tbe weight. With regard to 
the effect of virgin soil, fortunately one is able to dispose at once of 
any sucb illusion ; and it is a source of much gratification to me, upon 
such an important subject, to be able to impress upon you the 
important fact that the work of these pioneers — to whom I feel you 
will agree we owe much—have in many cases followed up the work 
year after year, and we have only to note the fact that the fine results 
to which I referred at first — those of Mr. Moens — were obtained from 
land continuously under beet cultivation for a quarter of a century. 
This authority informs me that he has grown the roots for over 30 
years, principally for his cows, aad that the crop has never once, failed. 
The summary referred to in Table B (Supplement) was that of the 
results of 42 tests in a single year. If, however, we look at Table 
YIl. we find that the results are equally satisfactory when spread 
over a series of years. 



Table YH.- 

—Analysis of 

Boots. 




o g 

4* > . 

4a «S . 

G 


d 

k, <o 

h 

i’ 

'E 

Year. 

Country. 

Average Weigh 
Eoot with Lea 
in Grammes 

Average Weigli 
Eoot without Li 
in Grammes 

Degrees Brix (■ 
Matter). 

5 

o 

o 

s 

*5 

(U 

a 

CG 

Quantity of Sug 
100 Parts of t 
Juice. 

go 

hi 

P 

fS 

'o 

o 

a 

G» 

CO 

’British 1,229 
_ German 1,U8 

. 804 , 

18-44 .. 

1-076 

15-80 . 

. 2-64 

. 85-64 

. 561 . 

17*81 .. 

1*074 

.. 15-07 

. 2-74 

. 84*05 

1898 ■ 

British 1,371 

. 843 . 

19-05 

1-079 

.. 16-54 

, 2*51 

, 8()*B2 

German 974 

. 539 . 

19-02 

1-079 

.. 16-32 

, 2-70 

. 85-80 

1899 

British 1,644 

. 902 . 

19-00 .. 

1*079 

16-30 

. 2-70 

. 85*7B 

German 957 

. 611 . 

18-30 .. 

1-076 

.. 15-45 , 

. 2-85 

. 84-42 

1900 . 

British 1,525 

.. 790 . 

19-52 .. 

1-081 

.. 17-07 

, 2*45 

. 87-45 

German 1,064 

. 557 . 

20*00 .. 

1-083 

.. 17-38 

, 2-62 

, 86*90 

1901 H 

'British 1,441 

. 851 . 

19-38 .. 

B180 

,, 17*02 

. 2*36 

. 87*82 

_ German 1,112 

. 621 . 

17*66 

1*073 

.. 14*76 

. 2*90 

. 83*53 

1902 ■ 

[British 1,326 

. 878 . 

19-28 .. 

1-080 

.. 16-80 

. 2-49 

* 85'U 

[ German 1,042 . 

492 . 

17*43 .. 

1-072 

.. 14-79 . 

. 2*64 

. 82*74 
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I trust tke figures shown and quoted will serve to prove, not only 
that the sugar-beet can he grown in England, but that when grown it 
is actually superior to the foreign- grown product, possessing as it does 
a higher percentage of saccharine — the entity for which it is grown, 
Eurthermore, that it is superior in its quotient of purity and in the 
actual weight of the root, these valuable advantages being combined 
with the desired smaller percentage of “ non-sugar.” It will be 
observed that the average crop may well be taken to be 16 tons of 
roots per acre, and this again compares- very favourably with the 
average crop obtained on the Continent. Even this in all probability, 
seeing that up to the present time there has been no call for the ex- 
tensive cultivation of the sugar-beet in Great Britain, may be im- 
proved upon, and it may be interesting to mention that in Canada 
experiments have been recently carried out, with the result that an 
average crop of no less than 26 tons per acre has been obtained with 
seed sown early in May, and 23 tons with seed sown towards the end 
of May. Beet culture requires appropidate care, but presents no par- 
ticular difficulty. Certain points should receive attention, and these 
are now known and understood ; for example, in the Canadian tests 
just referred to it was found that if the root were covered with earth, 
so that none of it, save the leaves, was exposed, it made a considerable 
di:fference in the percentage of the sugar. In beet cultivation, as with 
every, other form of agriculture, the enrichment of the soil should be 
apposite ; thus, it is to be remembered that the amount of nikogeu 
influences the amount of crops per acre, phosphoric acid affects the 
quotient of purity, whilst potassium is in a certain ratio to the 
saccharine richness of the roots. As will be seen from the Table 
(YIII.) the leaves are largely responsible for the extraction and 
retention from the soil of the food substances, hence the sliced ofl 
heads may with advantage be returned to the land and ploughed in. 
Against this it has been usual upon the Continent to use these as food- 
stuffs for cattle, with considerable benefit, and to make up the loss by 
ploughing in the requisite extra amount of manure. 

Table VIII., showiko Food Substances extbacted eeom the 
Soil by 1,000 pounds of Beet and Leaves eespectively. 


Pood Substances. 

Beets. 

Pounds. 

Leaves. 

Pounds. 

Nitrogen 

1*5 

4-0 

Magnesia 

0-7 

2-6 

Phosphoric Acid 

PO - 

P5 

Potassium 

3-d 

0-9 

Lime . . . . . . . , . . . 

6-8 

.. 16*3 

Totals 

.. 13*0 

, . 30*3 


It now, I think, only remains for me to touch upon the interweaving 
of the work of the sugar factory with that of the agriculturist, and 



144 


to conclude by showing the practicability of introducing the vast 
industry into Great Britain, and to touch upon the enormous national 
benefit which could be made to accrue. 

The interweaving of this industry with the agriculture to which I 
have referred is, of course, dependant upon whether the growing of 
beet will prove profitable to the farmer. Happily, again, the long 
seines of tests prove this most satisfactorily and conclusively. The 
question is answered in a practical manner by the results obtained, 
not only in a single year, but by those obtained from cultivation year 
after year ; and these not confined to one or two growers, but by a 
number of eminent agriculturists, and on land spread over a great 
area of our country — land extending hundreds of miles farther north 
than the latitude above which, we were gravely told, beet culture 
would be an impossibility. 

The farmer, having hauled his crop of beets, cuts off their heads, 
thus securing the first bye -product, for these as already mentioned 
are good for feeding cattle. He then delivers his crop to the factory, 
where, during the process of manufacture, they are sliced into very 
fine slices. Of these the farmer subsequently receives back nearly a 
quarter — after the saccharine matter has been expressed — equivalent 
to some three tons for each acre’s crop. This “ pulp ” is a most valu- 
able feeding-stuff. In a subsequent process the saccharine liquor is 
treated with lime, and a residuum — called lime-cake, or saturated 
lime — is produced, and this the farmer also takes and uses as manure. 

In the two following Tables, the first gives the cost per acre of 
sugar-beet growing, whilst in the second is seen the return from beet 
crops of 15 tons to the acre. 

Cost of Growing Stjgar-Beet per Acre. 


£ s. d. 

Kent and taxes .. .. 2 0 0 

Clearing and forking weed stubble 0 1 0 

Ten loads of farmyard manure 1 10 0 

Carting 10 loads of fresh manure 0 5 6 

Spreading manure 0 1 0 

Ploughing 9 to n inches deep 1 0 0 

Cultivating, including harrowing and rolling . . 0 0 0 

Artificial manure 1 10 0 

Sowing , . . . 0 2 0 

Seed— <30 pounds 0 12 0 

Drilling 0 1 0 

Hoeing and thinning 0 10 0 

Harvesting 0 12 9 

Carting to factory— 15 tons, three miles, at fid. per 
mile per ton, and 3d, per ton labour 16 3 


Or say £10 per acre. 


£9 19 fi 
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Profit and Loss Account per Acre. 


Dr. £ s. 

Cost per acre to plant, 
cultivate, harvest, and 
deliver roots . . . . 10 0 

Profit per acre 6 10 


£16 10 


Or. £ 8. 

Eeceipts for roots, 15 

tons, at 18s. per ton . 13 10 
Value 6 tons leaves and 

heads from roots . . 15 

Three tons slices, 20 per 
cent, of quantity de- 
livered, at 10s 1 10 

Value saturation lime . . 0 5 


£16 10 


The price here quoted — viz., 18s. per ton — is a fair average price for 
sugar beetroot, blow, at this figure, we see that from these alone the 
farmer makes £3 10s. per acre profit; but according to Mr. Stein, the 
value of the heads and leaves as feeding-stuffs is 25s., that of the 
slices, returned free from the factory, 30s. , and that of the saturated 
lime for manure, 5s. It is unquestionable that these heads, as well 
as the thin slices of beet remaining after the sugar has been extracted, 
have great value as feeding-stuffs for cattle. This fact has been de- 
monstrated, both experimentally and in actual farming, in every part 
of the Continent. It is a convenient food also, for the leaves may be 
compressed — with or without salt — and kept for many months as 
winter food, the slices also being obtainable from the factory during 
the winter months, when fodder is at its dearest. The feeding of 
cattle in combination with sugar-beet growing, it must be mentioned, 
gives the necessary amount of manure required for the crop. More- 
over, the deep ploughing and careful culture, together with the 
necessity for proper manuring, required by the sugar-beet field, in- 
crease the cultivative value of the land for all succeeding crops. 
Although, for the sake of safety, the average crop has been taken in 
the Tables at only 15 tons per acre, there is little doubt that, with 
proper attention to such points as seed best suited to the district, the 
time of planting, and the hoeing processes, much better average crops 
can without difficulty be produced. 

Thus it will be seen that there is an interweaving of the interests of 
cultivator and converter, of farmer and manufacturer, beneficial to 
each, and also to Garden Cities, if these be laid down upon scientific 
lines, as I venture to suggest should and indeed must be the case if 
these are to he anything more than philanthropically “bolstered” 
schemes of local land development. Lor the manufacturer requii*es 
much heat for boiling and evaporating : this the City would’supply 
him in the form of cheap gas. But the farmer requires far more 
manure than the ‘ ‘ lime-cake ” affords ; here again the City could 
supply his wants to mutual advantage in the form of sulphate of 
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amraonia, one of the bye-products in the manufacture of their non- 
illuminating fuel gas. 

It is also to be assumed that Garden Cities will have their scnvage 
farms, and these run upon the best and most modern priiici])l(^s. In 
this case, again, an interweavitig could be effected, the rocjuisiie trials 
having already been carefully and exhaustively carried out by the 
city of Liverpool, under the able supervision of Mr. John A. Ihvxiio, 
M.I.O.E., the city engineer. The results of some of this vsowa, go- 
assisted cultivation are enabled, so to say, to speak for themselves by 
means of their photographs. Sewage disposal in inland towns is a. 
problem increasingly absorbing the attention of engineers, and it is 
therefore most gratifying to find the highly satisfactory measure of 
success w'hich has attended sugar-beet culture on sewage farms. 

The results of beet culture by means of sewage at Liverpool are 
embodied in Table 0 {see Supplement). A noticeable feature of the 
Table is the enormous increase in the weight of the crop, whilst a 
gratifying feature is that, despite the great increase in weight of roots, 
the percentage of sugar yield should remain peifectly satisfactory. 
Sugar-beet has also been very successfully grown oii other sewage 
farms, amongst them Oxford and Malvern. It has also been satis- 
factorily grown on other lands, using sewage as manure. The 
results of some of these experiments are given in Tal)l(^ I) {see. 
Supplement). 

These Tables show there has been a steady increase in the size of 
the roots, and in the percentage of sugar in every 100 i^ai'ts of the 
roots, from 1898 up to the present date. The Oxford sewage farm 
also produced in 1898 a series of really gigantic roots, which varied from 
1 ,792 grammes to 2,941 grammes per root according to the variety used, 
‘ ‘ IQein W anzleben ” being the highest. The experiments made at. the 
Grammar School, Shepton Mallet, in 1901 and 1902, are as interesting 
as they were successful. In the latter year no less than ten experi- 
mental plots were cultivated by Mr. W. Aldridge a,t this school, all 
under varying conditions of manure ; tho results being good, botli as 
to weight of crop, weight of root, and sixgar percentage. “W( 3 re wo to 
teach our rising generation the best way to raise this (U’op, and show 
them how profitable it can be made, we should make a vast stride 
towards regaining our old agricultural prosperity. 


{To he continued. J 



147 


CONSULAE EEPOETS. 

Columbia. 

The British Yice-Consul reports: — The sugar cane industry has 
been one of the most profitable in this country, especially since the 
outbreak of the revolution. As an example I will merely mention 
that molasses, which sold before the outbreak of the revolution for 
10 pesos (8s.) a cargo, now fetches 1,000 j^esos (£2). The following 
are the products of sugar cane plantations : — 

1. MieL — This is simply the raw juice of the sugar cane boiled 
to molasses. It is used in this state for making the national drink 
“ chicha.” 

2. Faiiela. — This is made from miel, which is boiled and clarified 
by beating it in the pan and then placed in a pan to harden. It is 
very much used all through the country as an article of food foi* the 
poorer classes, especially in Antioquia, where it is almost the sole 
food of the peasantry. 

3. Siiya7\ — This is also made from miel, in the most primitive 
manner. After tlie miel is boiled down to make panela it is clarified 
by means of lime, jdaced in mud moulds, and covered with mud and 
ashes until it becomes hard and gains a whitish colour. 

Cane sugar imported from the United States cannot compete with the 
native article, but the Grerman beet sugar has a good sale, as it can be 
sold here cheaper than Columbian sugar and has a better appearance. 

Machinery for working sugar mills is made at the Pradera Iron- 
works, situated close to the capital. The iron is so inferior in quality 
that the mills are constantly breaking. The copper for pans is all 
imported from the United Kingdom. 

Sugar mills are imported from the United States and the United 
iungdom, but the greatest number come from the United States. 

I know of one case of a planter who runs a coffee and sugar 
plantation together. He tells me that the sugar cane plantation 
pays the whole cost, not only of itself, but of the coffee, including 
its freight, commission, &c., to the United Kingdom and the United 
States. By this means the product of his coffee becomes a clear profit. 

MONTHLY LIST OP PATENTS. 
Communicated by Mr. W . P. Thompson, C.E.,F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

EN GLISH.— ABBLICATI03N . 

2928. L. ISTaudet, Ijondon, Process of and apparatus for the 
diffusion and extractum of saccharine juice, (Date applied for under 
Patents Act 1901, 6th February, 1903, being date of application in 
Prance.) (Complete specification.) oth February, 1904. 
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ABRIDGMENT. 

21200. M. Fontaine, Aix-la-Ohapelle, Germany. [mfrovemenU 
in sifting and straining apiiaratns 'particnlarly applicahle to centrijiigal 
separating machines, 2nd October, 1903. This invention relates to 
an improvement in sieves for separating solids from solids or solids 
from liquids, sxicb. as ore, paper, wheat, sugar in which the eifective 
sieve surface is composed of separate thin finely perforated plates, 
mounted on or in a frame plate provided with openings. Hitherto 
the frame plate of such sieves has been provided with smooth walled 
apertures of uniform size, extending through the entire thickness of 
the plate, over which apertures a plate provided with perf^jrations of 
somewhat larger size was laid, which thus rested on the frame plate, 
and was fixed with its edges on the surface of the same, the perforated 
plates thus projected above the surface of the frame plate by the 
thickness of their plates, 

GERMAN.—abridgments. 

144787, Dr, Heem^vnn Claassen, of Dorrnagon. A method of 
regulating the super saturation in hailing pure sugar stjrnps, more parti- 
cnl aril/ thick j idee. April 17th, 1902. (Patent of Addition to Patent 
117531, of February 12th, 1899.) The regulation of the supoi’sa4.ura« 
tioii in boiling syrup is effected by the superconcentration (1*35 to 
1*45, which has to be maintained for forming grain, in boiling pin-e 
sugar solutions or syrups, more particularly thick juice), being fixed 
according to a special water contents table for sugar syrups of high 
quotients of purity (91 to 93), whilst after the hn’ination of grain, a, 
diminished superconcentration (1*1 to 1*13) is set up, in order to ‘avoid 
the formation of fresh crystals, and then a systematic increaso of tho 
superconceiitration, until the boiling down is completed (up to 1*3 tb 
1*35) takes place, which increase corresponds to the diminishing 
purity of the mother syrup. 

146044. Heinrich Judenberg, of Brunswick. Means for closing 
a difhtsmi vessel. March 21st, 1903, The means for closing a 
diffusion vessel consists in the lid or cover and the lover po^ssi ng it 
tightly on, being ai'ranged on a spindle commf)u to both, anil a-n 
opei’ating crank connected with the pressure lover. The crank 
operating the pressure lever is connected with a means of applying 
pressure, such for instance as a spring, which is stretched by fJie lid 
pressed up by the contents of the vessel, and after the dilfuser vessel 
has been discharged, presses its cover or lid aiitomalicially on to tlie 
opening in the diffuser. 

146490. Schneider and Helmegxe, of Magdeburg, A means 
for witomatimlly regulating the supply of heating steam in periodically 
working apparatus for heating liquids. November 22ud, 1902. I’he 
spindle of the steam inlet valve is connected by means of lovm* 
mechanism with a float arranged in the evaporating pan, so that the 
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valve is adjusted to the actual level ot‘ the liquid. A look coupliug- 
is inserted in the lever mechanism. The coupling is influenced by an 
electro magnet 'which is connected with a contact thermometer 
arranged in the evaporator in such a vray that the steam inlet valve 
is automatically closed on the desired degree of temperature being 
reached . 

149545. TjUD'^ug Loreis^z, of Dormageu, near Cologne. A . doirh/e 
knift-hox, for c.iittinfi lh‘droot hiii'iiHj a narrow front hand- 

like toothed k)iife. March 29th, 1901. The front knife is formed as a 
toothed knife. Erom the foot of each tooth there runs a supporting 
and stiheuing bar downwards to the knife- carrier arranged beneath. 
The knife thus forms, in co7i junction with its carriers, a full partition 
in the knife-box. Each separate shredding finds beneath the tooth 
which produces it, its separate annular x^assage and lateral guide. In 
order not to have to change the entire front knife if the knife-cutters 
work defectively, the front kuife is composed of separate cutters bent 
out of a X)iece of strip steel, the said separate cutters being inserted in 
a slot in the kuife carrying bar. 

146871. Dr. Ottomar FRiEDRion, of Brunswick. A method of 
ohtaininrj purer heat sugar juice, January 9th, 1902. The object of 
this improved method is to obtain sugar juice or sugar beetroot and 
the like, in a purer condition than hitherto, thus obtaining an 
increased yield of sugar, and a largo formation of crystals. It con- 
sists in adding in any suitable manner formaldehyde to the diffusion 
water or the raw syrup and shreddings contained in the diffuwsion or 
extraction vessels, and calculated according to the constitution of the 
roots, in quantities of from *002^ to *00041 of juice, and ‘00252 
shreddings. This addition of formaldehyde, j^revents albumen and 
other organic non-sugar substances, passing over from the shreddings 
into the juice. 

Oox>ios of all x)ablished specifications with their drawings in these 
lists can be obtained from W. P. Thomx}Son & Go., 6, Lord Street, 
Liverpool, at One Shilling a coj)y for English or American Parents, 
and Two Shillings for German. In ordering X3leas6 give number and 
date. 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The IntermUonal Sugar 
Journal the best medium for their advertisements. 

The [nUrnational Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


11 
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IMPOKTS ANB EXPORTS OF SUGAR (UNITED KINGDOM, 

To END OF January, 1903 and 1904. 

IMPORTS. 



Quantities, j 

Values. 

JCiAW O U . 

Grermany 

lyu3. 

Cwts. 

343,740 

26,356 

U)U4. 

Cwts. 

379,961 

20,077 

£ 

129,052 

10,208 

imii. 

£ 

160,708 

7,800 


130>74 

3,852 

19,751 

53,820 

7,5 l(i 


6,154 

1,92G 

3,201 

Anstria-Huxigary 

355,643 

99,637 

34,779 

153,183 

42,954 

17,300 

Philippine Islands 

Peru 

’ 26,541 

90, *000 

” 7,400 

40,950 

Brazil .... .... 

17,525 

15,367 

6,875 

5,(503 

Argentine Republic 

Mauritius 

38,799 

051 

60,516 

16,855 

320 

’ 22,134 

British East Indies 

Br.W. Indies, Guiana, &c. 

' Other Countries 

30,467 

31,316 

42,632 

18.673 

75.673 
26,696 

] 0,733 

21,105 

18,062 

7,944 

48,041 

13,710 

j 

i Total Raw Sugars 

1 1,042,696 

847,190 

429,539 

377,861 

i Refined Sugars. 

i Germany . . 

Holland 

Belgium 

France 

Other Countries .......... 

1 

i 

' 1,030,672 
; 182,717 

j 7,970 

i f57,692 
j 135,501 

777,4-26 

217,204 

31,075 

100,551 

64,768 

532,856 

107,498 

4,(Ul 

32,876 

69,016 

429,215 

129,187 

17,323 

55,218 

33,365 

Total Refined Sugars . . 
Molasses 

j 1,414,552 
148,870 

' 1,191,024 

1 141,352 

746,857 

29,546 

664,308 

26,202 

1 Total Imports 

2,606,118 i 2,179,566 

1,205,942 

l,06S,:’.Ti 


lilXPOUTS. 


British Refined Sugars. 

Owts, 

Owts. 

£ 

£ 

Sweden and Norway ...... 

1,625 

517 

862 

385 

Denmark 

6,774 

0,978 

3,358 

5,4 16 

Holland 

5,356 

5,070 

2,927 

2,581 

Belgium 

1,108 

1,20!) 

520 

695 

Portugal, Azores, &c 

436 

571 

20(( 

3! >2 

Italy 

1,058 

320 

490 

157 

Other Countries 

22,850 

31,700 

14,430 

20,960 

Foreign & Colonial Sugars. 

1 39,207 

! 49,365 I 

: 22,787 

30,586 

Refined and Candy 

1,667 

1,563 

1 1,177 

1 , 1,79 

Unrefined 

3,148 

3,588 

1,633 

j 1,946 

Molasses 

' 12 

19 

12 

8 

Total Exports 

44,034 

1 ■ 54,535 

25,609 

33,749 



151 


UNITED STATES. 


(Willett ^ Graij, <^c.J 


(Tons of 2/240 lbs.) 

1904. 

Tons. 

1903. 

Tons. 

Total Ileceipts, 1st Jan. to Feb. IStli . . 

231,572 .. 

162,091 

lieceipts of llefiTied ,, ,, ,, 

— 

212 

Deli'v^eries ,, ,, ,, 

Consumption (4 Ports, Exports dedtiutecD 

221,424 .. 

159,094 

since 1st January 

186,475 .. 

162,085 

Importers’ Stocks (4 Dirts) Feb. l7th . . 

22,309 . . 

/ , 3 8 2 

Total Stocks, Fob. 24tli 

106,000 .. 

153.009 

Stocks in Cuba ,, 

158,000 .. 

202,620 


1904. 

1903. 

Total Consumption for twelve months . . 

2,549,643 

2,566,108 

CUBA. 



Statement ok Exports and Stocks of Sugar, 1902 and 1903. 


i<r;3. 

1904. 

(Tt)ns of 2,24011)8.) 

ions. 

Tons. 

Exports 

33,989 . . 

131,288 

Stocks 

137,651 

115,125 


171,640 

240,413 

Local Consumption (one month) 

3,700 . 

3,850 


175,340 

250/263 

Stock on 1st January (old crop) 

42,530 . . 

04,835 

Eeoeipts at Ports up to Jan. 31st . . 

132.810 . . 

155,428 


J. Guaia. — F, 

}^Iejer. 

Havana, 31st January, lyOIj., 




UNITED KINaDOM. 


Statement oi? Imports, Exports, and Consumption for One Month 
ENDING January 31st. 


Sugar. 

1904. 

Imports. 

1903. 

1902. 

Exports (Foreign). 
1904, 1903. 1902. 


Tons- 

Tons, 

Tons. 

Tons. 

Tons. 

Tuns. 

Eeftned 

. . . j . 69,601 . 

. 70,728 . 

, 180,202 

78 . 

.S.-I 

1U3 

Raw 

, 57,669 . 

. 52,135 . 

. 96,820 

179 . 

. 168 

. . 321 

Molasses 

. . . . . 7,088 . 

. 7,444 . 

. 5,098 

1 . 

— 

7 

Total 

124,258 . 

. J30,;i07 . 

. 282,120 

1 258 . 

. 241 

. , 431 

Refined 


1904. 

Tons. 

63,400 

Home Con 
1 

6 

SU.MPTION. 

Htia. 

['ons. 

1276 

1902. 

Tons. 

185,592 

Raw 


10,987 

41,459 


113,563 

Molasses 


6,118 

.... 6,292 


7,196 

Total ... 


80,505 

112.027 


306,351 

Less Exports of British Refined 

2,468 

■ .... 

1,960 


2,2U8 

Net Home Consumption of Sugar , , . . 

119,841 

.... 110,067 


304,143 
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Stocks of Sugar Eukofe at uneven dates, Eeb. 1st to 24th^ 
COMPARED WITH PREriOUS YeARS. 

In thousands of tons, to the nearest thousand. 


G-reat 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

96 

1411 

' 861 

055 

! 
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10U3. 1902. 1901. 1900, 

Totals .. .. 3165 .. 3375 2664 .. 2562 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending January 31st, in thousands op tons. 
fFrom Lichi^s Monthhj Circular,) 


Great ^ 

Britain. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1001-2. 

1683 1 895 

1 i 

591 1 

430 j 

505 1 

4104 

3820 j 

4105 


Estimated Crop of Eeeteoot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS, 


(From FicliC s Monthhj Oirctdur.J 



1903-1904. 

1902-1903. 

1901-1902. 

1900-1901. 


Tons. 

Tons. 

Tons. 

Tons, 

Germany 

.1,960,000 . 

..1,762,461 

. ,2,30 1,924 . 

.1,084,186 

Austria 

.1,190,000 . 

.1,057,692 

. .I,;i02,03« . 

1,091,013 

France 

. 800,000 . 

. 833,210 , 

. .1,183, 120 . 

1,170,332 

Bussia 4 

,1,200,000 . 

.1,256,311 , 

.1,098,983 . 

918,838 

Belgium 

; 225,000 . 

. 215,000 . 

. 334,960 

393,119 

Holland ....... 

125,900 . 

. 102,411 . 

. 203,172 . 

178,081 

Other Countries 

. 410,000 . 

. 325,082 . 

. 893,236 . 

. 367,919 


5,910,000 

5,552,167 

6,820,733 

6,046,518 
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NOTES AND COMMENTS. 


Messrs. Blyth Bros. & Co., Mauritius, report shipments of sugar 
from August 1st to February 17th, at 121,080 tons, as compared with 
86,703 tons for the corresponding period of the previous season. It 
went chiefly to India and the Capo. 


Exports from British Gruiana from January 1st to 7th March, 
1904: — sugar, 21,386 tons; rum, 765,461 gallons ; molasses, 13 casks; 
molascuit, 996 tons ; cocoa, 6,729 lbs. ; against 25,799 tons, 848,527 
gallons; 1,358 casks; S3 tons; and 14,430 lbs. respectively for the 
like period last year. 

The Naudet Process for purifying Cane Juice. 

On another page will be found a short description of the Naudet 
>atent process for extracting and purifying cane juice. The Naudet 
ooess was originally applied to the treating of sugar beets; Mr. 
Naudet was, however, led to make experiments for its adoption 
for sugar cane. Some preliminary tests were made in Madeira, and 
these yielded results which fully convinced Mr. Naudet that the 
process as applied to cane sugar would be most valuable. Several 
improvements were then made, so that the working during last crop 
of this new process has given most satisfactory results. Now w© hear 
that an order for a lax'ge “ Patent Naudet Plant ” to treat 600 tons of 
canes per day has been placed with Messrs. McOnie, Harvey & Oo., 
Ltd., the well-known hrm of Sugar Engineer's in Glasgow, which is 
to be working in the West Indies within twelve months’ time. We 
must therefore conclude that the difficulties originally encountered 
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haye "been sufficiently overcome to warrant the fitting up of a large 
estahlishment with the necessary apparatus for working the process. 

We are informed that Messrs. McOnie, Harvey & Co., Ltd., of 
G-lasgow, are the sole makers of this new patent machinery for the 
United Kingdom and the colonies. 

The results claimed for this now process are so high, that we shall 
watch its evolution with interest. 


Chambers of Commerce and the Sugar Tax, 

When, now-a-days, any body of public men meets to discuss 
matters of general interest, the programme is apparently considered 
incomplete unless some reference is made (generally by interested 
parties) to the “evil effects” of the sugar tax on trade. At the 
recent meetings of the Associated Chambers of Commerce held in 
London, the Wakefield Chamber moved — “ That this meeting is of 
opinion that, owing to the harmful effect the abolition of the sugar 
bounties has produced in the confectionery and allied trades, tho time 
has come for the Government to seriously take into consideration the 
repeal of the sugar tax.” This was supported by several representa- 
tives who were confectioners, and was opposed by the Bristol, 
Liverpool, and Greenock reimesentatives. As far as the speakers 
were concerned, it was apparent that the wholesale consumers were 
in favour of the resolution, while the Chambers representing sugar 
producing centres opposed it. But while the wholesale confectioners 
are very much interested in the repeal of the tax, the sugar manu- 
facturers and refiners have decidedly no interest one way or other. 
Previous to the coming into force of the Brussels Convention regula- 
tions, it was stated that the refiners reaped a slight advantage owing 
to the tax being levied on raws, but since last September all sugar 
has been refined in bond, and the tax is charged on the sugar passing 
out of the refinery. In effect, the refiner is simply the means of 
collecting the duty from the consumer. It is therefore evident that 
the refiners’ representatives had more disinterested motives in 
opposing the repeal of the tax than had the wholesale consumers in 
calling for it. Amongs other things, the former deemed that, as is 
usually the case, cause and effect were muddled up in con fusion 
in the resolution (what has the Brussels Convention got to do with 
the inland revenue tax of 4s. 2d, per owt. ?); that tho falling off in 
consumption is due to other causes, had trade, ospcjoially in 
Lancashire; and, finally, that the resolution would have tho (effect of 
bullying the Government to repeal the tax, although tlioy luul stated 
they could not possibly undertake to do so. As to tho vote on* the 
resolution, it was lost by a large majority, showing that, outside 
certain interested quarters, there is a concensus of opinion that the 
sugar tax is a fair one, and tends to broaden the basis of taxation. 
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THE EAELY EESULTS OE THE BEHSSELS CONVENTION. 


The negotiations which have at last resulted in the abolition of the 
sugar bounties were a long, tedious and vacillating process, full of 
stumbling blocks erected by party politicians or misguided economists, 
with much clamour of misrepresentation and erroneous reasoning. 
To abolish a bounty was “ Protection ; ” to prevent the foreign producer 
from being protected in British markets was contrary to free trade ; 
to countervail a bounty was a reversal of the commercial policy of the 
country. Such were the glaring fallacies that obstructed a purely free 
trade movement in its early days. Then came the monstrous doctrine 
that the consumer had a sacred right to be supplied with commodities 
below cost price ; that unnatural cheapness was the corner stone of 
the free trade edifice ; that the destruction of the natural sources of 
supply was one of the first i)rinci])les of the science of political 
economy. It took more than thirty years to overcome these various 
blind prejudices, and even then they were not overcome but only over- 
ruled, by a masterful spirit and the force of circumstances. We arrived 
at a point where action must be taken at once if the industry of sugar 
prodTiction in our colonies was to be saved from absolute destruction. 
Bounties had so forced production that the world was flooded with a 
great deal more sugar than it could consume. Excessive stocks 
brought with them a fall in value far below the cost of production. 
Two years more of that state of things would have left us with the 
bounty -fed producer absolute master of the situation. It was manifest 
that no sane producer could continue to present the consumer with 
three pounds a ton out of his own pocket. Bnt even at that crisis the 
cry of the party politician was still to be heard, declaring that any 
attempt to secure for the consumer a permanent supply at its natural 
price — any eflort to stay the inevitable destruction of all the natural 
sources of that supply — was a base and insidious blow at the first 
principles of free trade. It was gravely asserted by eminent statesmen 
that the consumer was about to be robbed of eight millions a year. 
It was useless to argue with such economic fallacies. Facts were 
rejected with scorn, while fiction was swallowed with avidity. Such 
was the position of the enlightened opposition when the Brussels 
Convention came into force last September. 

The present condition of the sugar trade of the world is still to a 
considerable extent the old bounty-fed artificial state of things. The 
excessive stocks are still there, unsold, not yet wanted, and weighing 
on the market to such an extent that sugar is still to be had every- 
where below cost price. Under sixch circumstances what do the 
misguided politicians say now ? Where is their loss of eight millions 
a year ? They are not ashamed, they make no apologies for their 
mistake, but cry, with as loud a voice as ever, a new cry, — that the 
price of sugar has been raised in this country and cheapened abroad. 
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This is the new fiction which they hope will be as greedily swallowed ^ 
as the old one. Probably it will, though any one connected with the 
trade knows perfectly well. the true answer. Sugar is still below cost ■ 
price, but not so low as in 1901-02 simply because production was 
reduced after that season to the extent of 1,250,000 tuns, — more than 
a year before the Convention came into force. It was the excessive 
stocks and the consequent excessively low price that caused this 
reduced production, which necessarily brought with it a, certain 
amount of rise in price. A very small rise for such a large reduction 
in production, and a rise which turned out to be very premature. 
The consumer is still getting sugar below cost price, and yet the 
politicians try to represent him as paying through the nose for it. 
Some of them even try to mix up the small rise of 2s. per cwt. in 
value with the addition of the duty levied by Sir Michael Hicks Beach 
in 1901. Even that juggle is thought good enough dust to throw in 
the eyes of the public. 

The fall in the price of sugar to the continental consumer, which is 
the other card they play, is simply a fall in the diitij-paid price. 
Many countries, now that they have abolished the expensive policy 
of bounties, can afiord to reduce their excise duty, and have done so 
in some cases on a very large scale. Other countries, which created 
cartel bounties by means of an enormous surtax on imported sugar, 
have been comi^elled to reduce that surtax to a very low figure. 
"While the surtax lasted the price of sugar was raised by the cartel to 
the level, or nearly to the level, of the high protective import duty. 
That has been put a stop to, and the consumer gets his sugar at the 
world's price plus the excise duty. The opponents of the Convention 
seem to regard this as a terrible injustice. To promote the consump- 
tion of sugar throughout the world seems to them to he a deadly sin. 
They plunged years ago into the region of fallacy and they cannot 
get out of it. Each fallacy as it -goes must be replaced by another, 
until confusion becomes worse confounded. 

The confectioners as usual have their little grievance. They thought 
they ought to be supplied permanently with sugar at least throe 
pounds per ton below cost price. They could not see that that was not 
only impossible but positively injurious to them, since it must result 
in their supplies of sugar being enormously curtailed and finally 
reduced to bounty-fed sugar alone, which might at any moment 
disappear, and which would in the meantime dictate its own price. 
Their contention that the abolition of the bounties would raise the 
price of sugar to the extent of eight millions must, therefore, have 
meant the average price. This little prophesy has not come off, and 
never will ; but they did not dream that they would be even now 
enjoying sugar below cost price. This, however, does not satisfy 
them, and they are still full of complaints. An article below cost 
price is a fair object for taxation for revenue purposes, and yet they 
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clamour for the abolition of the very moderate duty. There must be 
a pretty good profit on the manufacture of sugar plums with the 
present low prices, but they want it to be made bigger for them. 
They also complain that they cannot send their sweets into foreign 
countries because of the import duty. But what was the import duty 
before the Convention reduced it? They do not tell us this. 

Great pains was taken to secure, under the terms of the treaty, that 
no bounty should henceforth be allowed on confectioner3u Great 
pains is still being taken to insure that the terms of the Convention 
are strictly carried out in that respect. And yet the confectioners 
grumble. 

It is a cruel thing that our sugar producing colonies are still obliged 
to sell their sugar below cost price. Mauritius has even lost the 
equality of treatment it enjojmd in the Indian market when bounties 
were countervailed there. But these are temporary troubles, veiy 
serious no doubt, and which might have been averted if the prolongation 
of the bounty-fed glut of sugar had been foreseen. The remedy will 
come, and will come h^" a considerable reduction in the European 
production. AVhen that reduction will be full}^ carried out it is some- 
what difficult to predict. The continental producers are all preaching 
a great reduction in the sowings, but very few are ready to show a 
good example. Every big factory knows that it must work full or 
face a serious increase in the cost of production. Therefore, the big 
factories as a rule will not reduce their output. For the small 
factories the situation is sad and threatening. It is a case of the 
survival of the fittest, and they will be the first to go to the wall. The 
process began some years ago and will continue. It is painful to see 
those who w^ere the pioneers of a great industry succumb before their 
more modern and more powerful competitors. It is tye law of nature 
and wdll prevail. 

The new preference to Cuban sugar in the United States is another 
disturbing factor in the situation. Such a preference has the effect of 
stimulating productioxi in the country so favoured, and it will continue 
to do so until Cuba and her follow favourites produce enough sugar to 
supply all the wants of the United States. Then the benefit will 
cease, because the dut}^ on sugar in the United States will then cease 
to exist except upon paper. In the meantime our West Indian 
colonies practically lose their market in the States and will probably 
send the bxxlk of their crop to Canada and the United Kingdom. 
When prices have settled down on the sound basis of cost of production 
there is no doubt that" cane sugar will have the best of the struggle 
and will come in an easy winner. 

Up to now the effect of the Convention has been most apparent in 
the case of our home sugar refiners, who were the first to fight the 
bounties and are the first to reap the benefit of their abolition. The 
bounties have hit them, not by fits and starts as in the case of the 
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producers, but continuously. Their margin to pay cost of manufacture 
and profit is only about 2/- to 3/- per cwt. They do not care what the 
price of sugar is, but they must have a sufficient margin for a fair 
profit or to save them from absolute loss. By making better sugar 
than their continental competitors they have survived; but they have 
seen importations of foreign refined sugar increase during the bounty 
period from a merely nominal figure to a million tons per annum. 
That is the measure of what they have lost as far as expansion of 
their trade goes. Most of that foreign refined has been sold below the 
margin which would leave them without loss. If it were not so the 
sugar would not have come here. Threej)ence per cwt- is sufficient 
to convert a maigin of 2/- from profit to loss. That threepence is all 
that the British consumer will lose by the abolition of bounties. 
The margin has now been restored to that extent and the refiners are 
no doubt thankful for small mercies. The imports of foreign refined 
will not immediately be largely reduced, because a long period of 
bounties has created a great industry on the other side of the channel, 
and we must wait till increased consumption on the continent absorbs 
the surplus before we can expect things to right themselves completely. 
The course of production and consumj)tion during the next few years 
will be an interesting study, as of a patient recovering slowly and 
painfully from a serious and nearly fatal disease of thirty years’ 
standing, which has only just been cured and requires a long period 
of recuperation before the patient can be declared w^ell again. 


SCIENCE IN SUaAR PEODIJCTION. 
By T. H. P. Heriot, E.C.S. 

f Continued from page 110. J 


II. — The Improved Eaw .Material. 

(a.) Eesulting from field culture. 

The Science of Agriculture is the rational theory upon which the 
practical Art is based, and the sciences most directly connected with 
agriculture are the following : Chemistry, or the study of the 
composition and decomposition of substances ; Biology, dealing with 
the phenomena of life : and Physics, which treats of the general 
properties of matter and of the causes which modify these properties. 

Agriculture has made immense strides during the past century 
owing to the rapid development of these sciences. Old traditions 
have been examined; error sifted from truth; and the “why” and 
“ wherefore” of every field operation made clear. 

The illusti'ious Liebig was, perhaps, the first to solve agricultural 
problems in the laboratory and, since his day, many Others have 
devoted their lives to extending his researches and have left to 
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posterity mucli valuable information concerning tbe chemical com- 
position of plants and of the soils on which they grow. They have 
conjBi’med many facts which centuries of practical experience had 
laboriously collected and, by special methods of study, have arrived 
at more detailed information than could have ever been acquired 
outside the laboratory. Thus, for example, the ancients must have 
observed that crops exhaust the land, but it required chemical analysis 
to ascertain that certain elements of the soil, namely, Nitrogen, 
Phosphorus, and Potassium, are essential plant foods, and that the 
exhaustion of soil means a deficiency of one or more of these elements. 
Moreover, the soil may actually contain an abundance of these 
elements and 3^et prove unfertile because of unsuitable climatic 
conditions or the insoluble nature of the soil particles. The agricul- 
turist is not concerned with the abundant supply of gaseous food in 
the atmosphere beyond ensuring that each plant shall have its due 
share ; his attention is mainly directed to the limited stock of available 
mineral food in the soil, for lack of which his crops will fail. 

The cultivated cane and sugar-beet are of greater agricultural value 
than the raw materials with which the two industries started. 
G-enerally sx^eaking, a cultivated plant difiers from the wild species 
in possessing greater vigour due to favourable conditions of growth, 
in other words, it is a finer specimen. But the valuable property 
of a plant may be improved at the expense of other characters, 
resulting in the production of a distinct, and even abnormal, variety. 
Improved varieties are created ” by two methods of culture : — 

(a) Modified conditions of growth or field-culture, and 

{h) The valued character is inherited from a selected pedigree. 
Only the former method will be considered in this paper. 

The Beet. 

The forage-beet, as a sugar producer, was of little value for two 
reasons : its low saccharine richness and the difficulties experiencd in 
crystallising the sugar from the expressed juice. Cane juice, under 
precisely similar treatment, yields an abundance of sugar crystals 
whereas the forage -beet syrup remains limpid or yields but a few 
microscopic crystals after long cooling. Achard and other chemists 
set to work to discover the cause of this anomaly and found that the 
beet juice contained certain salts in solution in addition to the sugar. 
On analysing the juices extracted from different varieties of root they 
further ascertained that, in proportion as the saline impurities 
deci'eased, the more readily did the sugar crystallise from the syrup. 

Por the promotion of a beet sugar industry, it was therefore 
essential to find a variety of root containing less saline impurities. THs 
problem attracted the combined scientific genius of Prance and 
Germany . Chemists dissected the plant ; they analysed the foliage, the 
root, the soil, and the atmosphere, establishing the fact, previously stated, 
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that sugar is formed iu the leaf and is composed of elements derived 
solely from the atmosphere, whereas the office of the rest is to supply 
water and saline nourishment. 

The problem was thus reduced to a case of ‘‘leaves versus roots,” 
in other words, the surface-ratio of leaves to roots dotoriiiiues the 
proportion of sugar to salts in the sap of the plant. The undosiralde 
saline food being absorbed by the fine root-hairs which extend in all 
dhections through the soil, it was only necessary to reduce the area 
of soil occupied, by each plant in order to limit the available supply of 
salts. 

Vilmorin solved the problem by causing a great number of roots to 
grow on a given area, with the result that each root was dwarfed, but 
contained a minimum of saline matter dissolved from the soil. 
Above ground each plant was allowed sufficient space to spread its 
foliage, and to manufacture sugar from the abundant supplies 
gaseous elements in the air; consequently the sugar produced by a 
normal growth of foliage was stored in a smaller root. The forage- 
beet, when rasped and pressed, yielded a juice containing about 5^ of 
sugar and from 1|^^ to of salts. With the same treatment, the 
improved beet yielded juice containing from to 18^ of sugar, with 
from 0-32 to 0*4|' of saline impurities. Two obvious advantages were 
gained by this system of close planting. The manufacturer obtained 
a sweeter and purer juice, from which sugar readily crystallised in a 
marketable form. The farmer grew two or more roots where one 
grew before ; the reduction in the size of the roots being compensated 
for by their numerical increase. His crops removed less mineral 
matter from the soil, so that his fields required fewer applications of 
expensive manures. Yilmorin, pursuing his researches, created a 
beet containing 20| of sugar, and giving an improved jueld of sugar 
per acre, although the weight of roots was reduced to one-third of 
that of the forage-beet croj>. But at this point the beet industry 
became a house divided against itself,” for, although an ideal raw 
material was realised by the manufacturer, the farmer could no 
longer make ends meet when paid on the weight of his crop. This 
difficulty was avoided, to a certain extent, by the manufacturer 
paying better prices for sweeter roots, as ascertained by the d(3n8ity 
of the expressed juice., but, hscal conditions interfering, furtlier 
improvement of the beet had to be abandoned, or was limited to the 
cultivation of the extra-rich beet on landvS owned directly by tlie 
factories. Science, headed by Yilmorin, was then called upon to 
satisfy both parties, and succeeded in creating other varieties, in- 
cluding the “Conciliation” beet, combining fair saccharine richness 
with weight of roots per acre. 

Another difference between the foi'age and sugar beet is the habit 
of growth. The root of the former is but slightly embedded in the 
ground, about half its length being exposed above the surface. The 
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root of tbe sugar beet, on tbe contrary, develops entirely below 
ground, and tbe richness of the contained juice is dependent on this 
character. 

The adoption of a purchase system based on the richness of the 
roots not only compensates the farmer for the reduced weight of his 
crop, but also secures his assistance and interest in improving the 
root from the manufacturer’s point of view. An example* will make 
this clear : — 

‘‘A field cultivated by scientific methods will furnish 25,000 kilos 
of roots per hectare (=10 tons per acre), yielding juice of o'7o^ 
density (sp. gr.=l‘057o). The manufacturer j)ays for these roots at 
20f. per 1,000 kilos with juice of 5*0° density, and an increase of If. 
for every The roots therefore fetch 23f. per 1,000 kilos, or a total 
of 57 Of. 

“ A field of the same size, cultivated by old methods, supplies over 
20,000 kilos per hectare (=8 tons ]Der acre), yielding juice of 4*5° 
density. The manufacturer paid ISf. i)er 1,000 kilos of roots, 
regardless of their richness, so that the 20,000 cost him only 360f., 
which is a great deficit for the farmer. Which of the two roots is 
most profitable for the manufacturer — those at 23f., or those at ISf. ? 
It is known that a difference of 1° density corresponds to a difference 
of 2 ^ in the yield of sugar on the roots. Prom the roots, with juice 
of 5*75°, there are obtained 25 kilos per 1,000 more sugar than those 
with juice of 4*5°. 

“Therefore, in paying of. more, the manufacturer gains lof., the 
difference of lOf, being clear profit; whilst the farmer gains 21 of. on 
the produce of his field.” 

Sugar being the material bought by the factory, field operations 
had to be adapted to the special requirements of the new crop. 
Practical trial taught the farmer that surface tillage would not allow 
the long tapering roots to penetrate to a sufficient depth in the soil. 
Ploughing to the depth of from 10 to 12 inches was found to be 
necessary, and this deep cultivation so increased the natural fertility 
of the land for other crops, grown in rotation, that the introduction of 
the sugar beet may be said to have revolutionized Continental methods 
of agriculture. 

Plat-cultivation of the root is general in Prance, but the well known 
method of ridge-ciiltivation has given remarkable results both in 
richness and yield per acre, owing to the greater depth and more 
perfect aeration of the soil surrounding the roots, the facility of 
weeding, and the more perfect admixture of the manures ploughed in. 
the ridges are spaced feet apart, the distance between the roots 
being abont inches, and giving about 4,500 roots to the acre. 
Experiments on this method of culture, by M. Ohamponnois, gave the 
following results with the different grades of beets : 

^ Horsiu-Deon “Traite theorique et pratique de la fabrication du sucre.” 
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Weight of roots Per cent, of sugar Quotient of purity 

tons per acre. in roots. of juice. 

39*8 6-9 66*7 

36*0 13-5 83-0 

26-7 H-9 83*9 

Plat- cultivation in France gives a maximum yield of about 16 tons 
of roots per acre, with juice containing from 14 to 16 ^ of sugar. These 
results also illustrate the remarkable difference between a crop of 
forage roots and of sugar beets. The former continue to vegetate 
until the harvest, and the increase in hulk of the root is partly due to 
the assimilation of the stored sugar and its conversion into cellular 
tissue. Such a condition of growth is fatal to the crop of sugar beets, 
for in this case an early maturity of the roots is essential in order that 
the sugar, elaborated by the foliage during the latter part of the 
summer, may be stored in the root, without being required to nourish 
a later growth. Special atttention has been given to the selection of 
manures, and to the proper times for application to meet these 
requirements. 

A maximum crop of 1 6 tons of topped roots will remove from an 
acre of land the following approximate proportions of the three 
essential plant-foods : — 

Lbs. per acre. 


Nitrogen 70 

Potash 154 

Phosphoric acid 30 


Nitrogen is essential for the vegetative growth of the plant, and 
therefore determines the weight of the crop. 

Potash is also indispensable to the growth of the root, and, to a 
certain extent, increases the yield of sugar, but any excess only adds 
saline impurities to the juice. 

Phosphoric acid increases the saccharine richness and purity of the 
juice. 

The manuring of the sugar beet has long been brought to a high 
degree of efficiency by methods of field-expeiiment first devised bv 
Ville. 

A complete manure, containing all the plant-foods in suitable 
proportions, is applied in the following manner to land intended for 
beet cxilture. A portion of the field is divided into seven small plots ; 
the first receives the complete manure, five plots receive the mixture 
but with one or other essential ingredient omitted, and the last plot has 
no manure added. All the plots are otherwise treated alike and sown 
with the same seed. The farmer can then watch the progress of the 
experiment and, when the roots reach maturity, each plot is separately 
harvested, the roots weighed and submitted to analysis. This method 
gives more reliable information than can he obtained by directly 
analysing the soil, and has the advantage of teaching the farmer to 
experiment and observe for himself. 
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Soil-analysis may indicate a deficiency of one or more elements 
required by the crop, but these elements cannot be applied in the 
pure state. Let us suppose that a certain soil is proved to be deficient 
in nitrogen. This impox'tant and expensive plant-food is a gaseous 
constituent of the air, and therefore freely penetrates arable soil to a 
great depth. But in this elementary form nitrogen cannot be directly 
absorbed by plants, so that the fertility of the soil can only be 
improved by the addition of some compound of nitrogen. We have 
then to choose from a variety of well known fertilizers, which may be 
broadly divided into those containing organic nitrogen which is very 
slowly available to plant-life because the material must first decom- 
pose in the soil; — farm-yard manure, hoof-meal, dried-blood, guano, 
&c., and those soluble forms of nitrogen which are immediately 
assimilated, such as sulphate of ammonia and nitrate of soda. 

Soil analysis cannot indicate which of these forms will be most 
e:ffective for any given crop, hence the absolute necessity for 
methodical experiment in the field. 

We may here conclude the present section on the improved beet by 
summing up the knowledge gained by scientific methods of field 
culture. 

1. The ultimate object for which the sugar beet is grown must 
control every operation in the field. 

2. The improved beet is a very inferior vegetable to the original 
forage plant if judged by size of roots and weight of crop, but from 
the more practical view it is vastly superior as a sugar crop. 

3. Soil intended for beet culture must be carefully selected : it must 
neither contain an appreciable quantity of soluble salts, which are so 
objectionable to the manufacturer, nor any excess of decomposing 
animal or vegetable matter, which would increase the weight of the 
crop at the expense of the sugar; the land must he naturally or 
artificially drained, and in every way suitable for deep cultivation. 

4. Excessive manming is injurious to the pi’oduction of a good 
sugar crop, hence the cultivator must know — 

f a.J What plant foods, and how much of each, the beet crop will 
remove from his land. 

fhj What elements are deficient in the soil. 

f c.J What commercial fertilizers will contain the needed elements 
and in what proportions they should be added to give the best returns 
in yield of sugar. 

f d.J The time to add the different fertilizers so that the young 
plant may early develop foliage for the production of sugar, and the 
roots mature at the proper season. 

Ignorance on the part of the cultivator means serious loss. 
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The Cane. 

From our second remark in tke foregoing summary on tke field- 
culture of the beet it will be obvious that the improved cane must 
furnish a higher yield of sugar per acre than the normal yield of any 
existing variety. 

In the good old days, a small sugar estate realised enormous ])vofits. 
With slave labour and an increasing demand for sugar in a world- 
wide market, the early planters were not troubled with statistics 
showing yields and percentages, and it required a formidable com- 
petitor to convince them of the value of science in the field and 
factory. It is not, therefore, surprising that scientific culture of the 
cane has followed the lead of the beet. 

The composition of the cane was first published in 1883, and experi- 
ments to determine the relative yields of various known varieties 
were commenced in 1888. Attem2:)ts to improve the cane have been 
made by both the methods referred to at the beginning of this paper. 
Limiting the present enquiry to the methods of field-culture, we may 
first observe that the richness and purity of the juice of the cane have 
not been increased by such abnormal field conditions as have evolved 
the sugar beet from the inferior forage plant. The sugar cane of 
to-day is a noiiiial plant differing from the wild type in possessing 
gi'eater vegetative vigour. 

A crop of 30 tons of cane remove from an acre of soil the following 
approximate proportion of plant-foods : — 


. Lbs. per acre. 

Nitrogen yO 

Potash 75 

Phosphoric acid 20 


Comparing these figures with those given for the beefc, it will be seen 
that a double tonnage of cane removes only about one-half the 
quantity of plant-foods required by the beet. 

Por the past 20 years scientific experts have been studying the 
mammal requirements of the cane, and the general conclusions arrived 
at by Prof. Harrison’s experiments at the Botanic Gardens of British 
Guiana may here be reproduced : — 

1. The yield of canes per acre is governed by the amount of readily 
available nitrogen either naturally present in the soil or added in the 
manure applied. 

2. When applied in quantities containing not more than from 40 
to 50 lbs. of nitrogen per acre, suljihate of ammonia and nitrate of 
soda are, on the majority of soils, equally effective as sotux^os of 
nitrogen, but when the unit of nitrogen in these substances is of 
equal value, it is, as a rule, more economical to apply the former 
rather than the latter. Dried blood and similar oi’ganic manures in 
which the nitrogen only slowly becomes available are of distinctly 
lower value as sources of nitrogen than the two above mentioned# 
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3. Under ordinary conditions of soil and climate, and the usual 
range of prices for sugar, it is not advisable to use more than 2 cwts. 
of sulphate of ammonia, or its equivalent, 2f cwts. of nitrate of soda 
per acre. 

4. If circumstances arise which render it desirable to obtain the 
maximum yield per acre by addition of nitrogen in quantities in excess 
of about 50 lbs. per acre, sulphate of ammonia ought always to be 
selected as the source of nitrogen. 

5. Practically on all soils mauurings with nitrogen lequire to be 
supplemented by applications of phosphoric acid. The most effective 
forms of phosphoric acid apj^ear to be superphosphate of lime and 
slag phosphate meal. Mineral phosphates are of distinctly lower 
value, and are not effective unless apjdied in quantities far in excess 
in value of those required of either superphosphate or slag phosphate. 
As a rule the phosphates should be applied only to plant canes, their 
manurial action on ratoon canes being hut limited. 

6. On some soils the application of potash salts in quantities of 
from 60 to 1 60 lbs. of sulphate of potash per acre results in greatly 
increasing the effectiveness of the nitrogenous manurings ; while on 
many others these applications have but little effect. 

« These conclusions are supported by Scard’s experiments on the 
estates of The Colonial Company in the early eighties. Both experts 
are of opinion that the saccharine richness of the cane is not influenced 
by manuring and, consequently, that higher yields of sugar from 
existing varieties of cane can only be looked for in increased weight 
of canes per acre. 

(To he continued.)' 


THE NAUDET PATENT PECCESS ECE EXTEACTINC AND 
PUEIPYINC CANE JUICE. 

By Egbert Haeyey, M.I.M.E., Sugar Engineer, 

27, Mincing Lane, London, E.C. 

This process, as applied to the cane, is designed to treat single- 
crushed megass, which, after extraction in the battery, is recrushed 
by a second mill for final use as fuel. 

The process is essentially a systematic washing, or maceration, of 
megass in a battery of eight or more cells, in combination with the 
filtration of the total output of juice. A centrifugal pump, exterior 
to the battery, constitutes an apparatus for forced filtration, and 
includes — 

Two pipe mains, with suction and deliveiy valve connections 
to each cell. 

Two straining boxes, for separating cush-oush. , 

A compensating tank for equalising the pressure in the cell. 

Two juice heaters, worked alternately. 
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Filtration- or Limed Mill Juice. 

Each cell, in turn, is filled -with fresh niegass from the cane mill, 
whilst the equivalent yield of mill juice is being limed and heated. 
The hot juice, with the suspended impurities, is then added to the 
cell, and the latter connected to the pump. Filtration is complete in 
from three to five minutes, when the bulk of the mill juice can pass 
at once to the evaporator. This filtration is effected hy drawing juice 
from the bottom of a cell, pumping it through a heater, and returning 
it to the top of the same cell. The motion of the circulated juice is, 
therefore, downward through the cell of megass and upward through 
the exterior part of the circuit. 

In the meantime, the next cell of the battery has been filled with 
megass, and another portion of juice limed and heated. The pump- 
circuit is therefore shunted to this cell, and filtration effected as 
before. These operations are repeated round the battery, so that the 
entire output of the cane mill passes into the battery. The Naudet 
cells form a battery of megass filters, each of which is in operation for 
about five minutes, so that the filtering medium is always fresh. 

Megass Maceration. 

In the preceding process of filtration, the two products of the cane 
mill are reunited in the cells of the battery, and, after the filtered 
juice is withdrawn from any one cell, the residual megass remains 
saturated with this juice. The recovery of this ‘‘free” juice by 
systematic maceration immediately follows, whereby the sugar 
normally present in the original megass is likewise extracted. The 
eight cells form a circuit, the bottom of each cell communicating with 
the top of the next The liquid contents of the cells can therefore be 
displaced from cell to cell round the battery, whilst the niegass 
remains stationary in each cell. This displacement is effected by 
introducing water under pressure, and subsequently compressed air 
to one cell at a time. The saturated (sweet) megass, from which 
filtered juice has been withdrawn, is successively immersed in seven 
distinct liquids (fie., mixtures of juice and water) of diminiBliing 
densities, and finally receives fresh water to remove the last trace of 
sugar. This final wash- water is then displaced, or driven forward, 
hy compressed air into the next cell, and the exhausted megass is 
discharged from the bottom of the cell aud delivered to the 
re- crushing mill. 

The new process dispenses with all existing methods of treating 
the juice between the mill and the evaporator. 

The entire output of juice is filtered, and that of the megass is 
macerated. The Naudet apparatus does not occupy much space, and 
the operations, when once clearly understood, are simple and clean. 
Being essentially a scientific method, its successful ajjplication caxi 
only be ensui-ed in factories where chemical control is adopted." 
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Being also a continuous treatment, day and niglxt work is absolutely 
essential. 

The adoption of this process would relieve existing mills of all 
excessive strain, as it is quite unnecessary to exceed 65 per cent, 
extraction of juice by the mill. A powerful second mill is, however, 
required for re-crushing the wet exhausted megass when discharged 
from the battery. 

The result of analyses of the final megass and waste-waters indicate 
that the loss of sugar by this new method of extraction is less than 
one j)er cent, on weight of cane, and that the dilution of the normal 
juice is about half of that required by the usual method of maceration 
by spraying the megass with water between the mills. 


SUGAR INDUSTRIES OF HAWAII AND TRINIDAD. 


In the course of a visit to Hawaii, recently, Mr. W. G. Kay, of 
Trinidad, was interviewed by a local paper which afterwards 
reproduced the conversation. It chiefly dealt with a comparison 
between the sugar industries of Hawaii and Trinidad : — 

‘ ‘ I came here primarily to stud}’- steam cultivation and to look into 
the methods of production in Hawaii,” said Mr. Kay. Your own 
countr}^ has a world wide reputation as being foremost in methods 
of sugar production, you know. 

“ We tried steam plows in Trinidad about 20 or 25 years ago, and 
they were not a success. The plows used were crude, and there has 
been great progress since. So I came down to study their use. Mr, 
Fowler, who visited Trinidad some time ago, gave me letters of 
introduction to some of your planters. 

Conditions are widely different in Trinidad and Hawaii. There 
is a difference in the condition of soil and in the rainfall. In Trinidad 
our average production is two tons of sugar per acre — here you have 
double that amount. Porto Rico, Demerara, and Cuba are much 
above tlie two ton average, Porto Rico figuins on about the same 
production as you do here, and they average foui’ tons to the acre. 

“ Our soil is very different from that you have to do with here, A 
large portion of the sugar land in Trinidad is flat or bottom lands, 
which are difficult to drain. We have no irrigation or pumping 
machineiy, and depend entirely upon the rainfall. Our average 
annual rainfall is 80 inches. We have a wet season and a dry season ; 
the three months of the dry season are utilized for grinding our cane. 
Without the drj^ weather we would have a hard time cutting cane, 
because of the water on the bottom lands. It is generally dry a 
portion of January, February, March, and a part of April. The wet 
season breaks early in May. The grinding has to be done in the 
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early part of the year. We genei’ally plant in October and 
November and the early part of the dry seasoHj and reap the crop the 
following year, giving it from 14 to 15 months to mature. 

“ The total sugar output of Trinidad is about 60,060 tons yearly. 
It used to be larger, but has dropped. That was in the day of the 
smaller plantations, from 400 acres and up. Tho,y could not bo run 
on a paying basis though, and now we have large estates. Some ol 
them are as large as those on Hawaii, although as a rule they a, re 
smaller. 

“ Cocoa and asphalt are exported as well as sugar, these three 
being our principal exports. Lately, too, we have been boring for oil 
in the asphalt district, and some oil has been found, hut not in 
flowing quantities. We could use oil very well as fuel, as coal costs 
considerable Avith the duty, and there is also a heavy duty on oil. 
The plantations could make good use of oil as fuel, as is being done 
here now. 

“ Sugar costs us from S45 to $48 to produce — the average cost here, 
I am told, is from $40 to $45 per ton. It is almost impossible to say 
what sugar nets us. Last year during the depression due to the 
bounty-fed beet sxigar, we had to meet the competition and sell our 
sugar at cost p>rice at the estate. The planters have been hanging on 
now for some years ; some of them at a loss, waiting for the bounty 
system to end, for naturally with no prospect of the ooutinontal 
bounty being abolished, capital was loath to invest in our main 
industry. In .Hawaii you have the benefit of the protection given 
by the United States. 

‘‘ Our fields are worked almost entirely by negro and East Indian 
labour. Our negroes I consider to be much superior to the Southern 
negro of the United States. Unskilled field labour in. Trinidad costs 
from 40 to 70 cents a day, although it is hard to strike an average, 
because we haA^'e so little day labour, doing our AA'ork almost entirely 
by the piece. Oiir field labour costs from 40 to 45 cents a day. Our 
indentured East Indian immigrants cost about 25 cents a day, and 
the cost of keep runs the expense to, 40 cents. The Government 
brings in the immigrants, and we pay two-thirds of the expense 
through an export duty on sugar. The other third comes out of the 
general revenue. The term of indenture is five years, after which 
the East Indians are allowed to do as they please. About one-fourth 
of them go back yearly. We get four or five shiploads annually, 
each trip bringing 600 or 700 labourers. About one-third of the 
immigrants brought in are women. G-enerally the East Indian 
remains with us and engages in farming* many of them going in also 
for shopkeeping and other pursuits. There are no skilled artisans 
among them, that class coming from the negroes. The East Indian 
becomes a good citizen. 



'' Our fields are planted in 20 or 25 foot beds, with drainage canals 
down each side. We have no pests to contend with of any moment 
altbougb the borer does some damage. Our chief danger is to the 
young cane from droughts or floods. 

“I spent a fortnight along the liilo and Hamakua coasts since 
coining here,” continued Mr. Kay, and visited many of the 
plantations along the way. This week I visited Honolulu plantation, 
and after seeing a few more of the Oahu estates will go to Kauai. 
Prom my observations so far, I believe the Hawaiian planters go in 
for more intense cultivation ; they cultivate far more than we do ; 
that is probably because the soil is more fertile. I drove through the 
Hamakua^ district from Hilo to Waimea. The most prominent 
impression one gets is the yield — the large amount of cane standing. 
Many of the estates are broken up by ravines and gulches, and I 
think are more difficult to work than our plantations. In Hilo the 
grinding plants are superior, although I did not like the arrangement 
of the mills. The Honolulu mill is splendid, though. I like the 
arrangement of it immensely, especially the labour-saving devices 
and the arrangement of the interior, requiring a minimum of 
supervision. 

‘•In the West Indies triple crushing is the excejDtion, while here I 
find it to be the rule. In Trinidad the double rollers are used almost 
entirely. Your plantations are larger also in acreage, and tremend- 
ously larger in output. I was impressed with the purity of the juice 
in the Hilo and Hamakua districts. I was struck also with the great 
kindness and courtesy shown everywhere, and I certainly appreciate 
it .” — {Sugar Planter,) 


THE SUHAK INDUSTRY IN EGYPT. 


Por some time past the attention of the sugar world has been 
repeatedly drawn to the latest evolution of the sugar industry in 
Egypt. It therefore seems worth while giving the substance of the 
latest information as to the present condition of affairs. 

The year 1903 marked an epoch in the development of the sugar 
industry in Egypt; in so far that the nine sugar factories of the 
Daira Sanieh worked for the last time under State control, and at 
the end of the same year the total production of Egyptian sugar, 
which has varied during the last few seasons at between 90,000 and 
100,000 tons, had with the exception of that from a few small 
private factories of no importance, fallen into the hands of the 
Societe Generate des Sucreries et de la Baffinerie d’Egypte. 

In a preceding account it was stated that the Daira had decided to 
sell its nine factories to a Syndicate formed for this object, and that 

‘ ' 13 
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the latter ■would undertake the disposal of them to the Societe Grenerale. 
Since then the transactions have been carried out. In N’ovember, 
1902, the Daira sold its nine factories and their stock, consisting of 
520 kilometres of railway, 55 locomotives, and 2,100 wagons to the 
Daira Sugar Corporation Ltd. The sale price was £944,800 sterling, 
being £171,800 cash and £773,000 in securities at 4^. 

The transfer was first fixed for October, 1905, but the date was 
subsequently altered to i\pril, 1903, under payment of a net sum of 
£850,000 sterhng. The Societe Generate on its part has contracted 
with the Daira Sugar Corporation to run the usines for a period of 
25 years under payment of 24 annuities of £112,000 sterling each. 
At the end of 25 years the Societe Generate will become sole 
proprietors of the objects of the sale. The transfer of the factories 
was to have been carried out on April 1st, 1903. 

The Societe Generale does not at present intend to work more than 
six of its newly acquired factories, hut will considerably enlarge 
these six. It will be possible to treat 12,000 tons of canes per diem, 
and, in order to undertake fresh expenses, the Company has increased 
its capital by some 44 million francs. It calculates that the cane 
needed for this increased production will be easily obtained, thanks to 
the new barrage at Assuan which will permit cane cultivation on vast 
tracts of hitherto sterile lands in Tipper and Middle Egypt. The 
conditions existing hitherto, when cane has often failed for want of 
proper irrigation, are no longer expected to occur, and it is possible 
that the next crop may see a remarkable increase all round. 

In the last campaign (1902-03), which extended from the middle of 
December to the beginning of April, eight out of the nine Daira 
factories were at work, hut the campaign was very short for some of 
them. The minimum was 52 days and the maximum 93, the mean 
76 days; 501,682 tons of cane were worked up, producing 46,264 
metric tons of No. 1 sugar. This was the lowest figure of production 
at Daira since 1892. 

The yield in 1st jet sugar was in 1903 9*22 ^ of cane, as compared 
with 10*01 % and 9*81 % respectively in the two preceding years. The 
1903 cane was therefore relatively poor in sugar ; this was accounted 
for by the unfavourable climatic conditions which prevailed in that 
season. 

The second and third sugars are only found to a limited extent in 
the Daira production. In 1902, 52,697 cantars of 2nd and 20,171 
cantars of 3i*d sugar were produced, as well as 257,182 cantars of 
molasses. * 

Dor alcohol manufacture only a portion of the molasses was irserl, 
amounting to about 12,6,000 cantars in 1902. According to the 
annual official report of Daira the molasses realized in 1901 3 piastres 

^ 1 caatar >=» 45 kg. 
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per cantar and the alcohol 1 piastre 17*6 para per oka of 1*24 kg. 
The advantage of distilling the molasses, as compared with selling it, 
is therefore doubtful. 

The total production of sugar during the campaign of 1902-03 seems 
to have attained to 50,000 tons. This was a decrease of 10,000 tons 
on the preceding campaign. The production of the Societe Generate, 
whose three usines had a capacity of 5,500 tons of cane per diem, has 
not yet been published — being kept back for the annual report. In 
the last report for the p>eriod between November 1st, 1901, and 
October 31st, 1902, some 352,512 sacks (of 100 kg.) of sugar were 
obtained, against 305,473 in the preceding campaign. The excess of 
47,039 sacks was less than anticipated, owing to an insufficient rise in 
the Nile. ' Ten years ago the Societe’s production was only 41,000 
sacks. 

Several repeated attempts at beet growing only ended unsatisfactorily, 
and in some quarters it is said that all further trials in that direction 
are abandoned. The Journal cl, F. de S., however, thinks this is not 
accurate, and says the sowings have only been temporarily reduced, 
as a series of bad Niles has resulted in a plague of insects very 
destructive to the beet. But with a favourable rise of the river once 
more there is no longer any reason for not continuing the experimental 
beet culture. 

The British Company, founded in 1896, the “ Egyptian Sugar and 
Laud Company ” lent its Baliana factoiy, with all its appurtenances, 
to the Societe Generate in 1901 for a period of five years, renewable 
at the option of the latter company for a further five years. This 
factory has been inactive during the last two campaigns. 

In the meanwhile the Sugar and Land Company seems resolved to 
go into voluntary liquidation. Consequently it no longer counts in 
the sugar industry. Of the several other private factories existing in 
Egypt only one was in work during 1903, this being the one belonging 
to the Executors of Sultan Pasha at Damaris, near Minieh. Its 
campaign lasted 79 days, ending 8th March. In that time 563,931 
cantars of cane were treated, and 46,892 cantar s of sugar obtained, 
being a little over 8*3 ^ of cane. 

In all the production of sugar in Egypt in 1902-03 should have 
been about 87,500 tons, supposing the production of the Society 
Generate was equal to that of the previous year. In that case it was 
10,000 tons less than the previous campaign. 

In order to appreciate the situation in the Egyptian sugar market, 
it is worth while giving the figures appearing in the last report of the 
Society Generate touching the refinery output. Their refinery sold 
in the 1901-02 campaign 38,091 tons of sugar as compared with 33,873 
tons in 1900-01, and 30,034 tons in 1899-00. 

Of these increasing amounts, the largest part has been taken up by 
local consumption, being 31,023 tons in 1901-02, and 27,657 tons in. 
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tlie preceding campaign. Exports have shown hut a small increase 
in that period, 7,068 tons against 6,217 tons. But in spite of the 
increased sales of refined sugar in the home market, the imports of 
similar foreign sugar have shown appreciable progress. They have 
been according to the Customs : — 


Year. 

Tons. 

1902 

10,362 

1901 

7,424 

1900 

. . . . : 6,041 

1899 

. . 2,738 


These figures point to a very rapid development in the Egyptian 
sugar consumption, and enable one to appreciate the extent to which 
it is capable of yet attaining. Erom what has been said, Egypt 
should actually have a contsumi^tion of about 41,000 tons. Eor ten 
million inhabitants, this is about 4 kg. per head per annum. On this 
basis about a quarter is furnished by the importation of foreign sugar. 
The foreign import consists chiefly of Austrian and Eussian sugar, 
and in 1902 Austria was responsible for SO ^ of the total. 

The price of sugar on the local market at Alexandria has been of 
late for native sugars from 40 to 60 piastres per cantar of 45 kg. (10 fr, 
to ll*25fr.). 

The exportation of raw sugar has decreased in the last few years, 
owing to the increasing requirements of the Hawamdieh refinery, the 
only establishment of its kind existing in Egypt. In 1900 it exported 
49,488 tons of refined and 4,292 tons of raw. In 1902 the figures 
were 41,242 tons and 3,417 tons respectively. The principal customers 
have been America, Turkey, the Eed Sea, and the Persian Cfult. — 
(Abridged from the Joitrnal de F. de B,) 


PEOYISIONAL METHODS OE THE HAWAIIAN 
SHGAE CHEMISTS' ASSOCIATION, 

Adopted Octoher, 1903. 

The methods of analysis adopted as provisional at the annual 
meeting of the Hawaiian Sugar Chemists’ Association, October 26th 
and 27th, 1903, as well as general recommendations approved, were 
placed in the hands of the Executive Committee for compilation and 
editing, and as a result of this work the Executive Committee submits 
the following, feeling sure that the methods, while in no way perfect, 
are a distinct advance over those proposed before. 

Basis of Calculation. 

The amount of sucrose coming to the mill in the cane is to be used 
as the basis of calculation, and this amount is found from the weight 
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of the cane and the per cent, sucrose in the cane calculated by the 
following formula : 

_ ^ . 7 Sucrose normal -juice (100 — F.) 

2 Sucrose in cane =: 

where F is the fibre in the cane. 


Nohmal Juice. 


Normal juice is the actual cane juice, and its composition is to be 
found as follows : — 

Density. The density of the normal juice is found by averaging 
the density of the juices from the dito*ent sets of rollers when no 
water is used for maceration. Such a test should be made once a 
week, and the factor 

Density mixed juice X 100 
Density first juice 
used for daily calculation. 

Purity. The purity of the normal juice is found by averaging the 
purity of the mixed juice with that of the residual juice in the 
bagasse. The purity of the residual juice should be determined in 
one sample of bagasse each day, as directed under bagasse. The 
purity of the normal juice is expressed : 

Extr. X Purity mixed juice + ( 1 00 — Extr. ) Purity residual juice. 

100 

Sucrose. The sucrose in the normal juice is expressed : 

Brix. normal juice X Purity normal juice 

ioo 


An example of these calculations may be taken as follows : 
Extraction assumed, 94*5. Purity of mixed juice, 86. Purity of 
residual juice, 59. Density of first juice, 18. Density of mixed 
juice, without maceration, found to be 99-82 density of first juice. 
From these figures we find density of normal juice =: 

18 X 99*2 


100 


17*86 


Purih^ of normal juice is found to be 
94*5 X 86 + 0*5 X 59 

Too 


84*5 ; and from these the sucrose in the 


normal juice is found to be ~ 15*09 

It will be noted that an assumed extraction enters into these 
calculations ; but it will be found by making the calculations, using 
di:fierent assumed extractions, that the difference in the final result is 
insignificant, no matter what the extraction is assumed within the 
limits of ordinary work. 

Cai^-e. 


Fibre only is to be determined in the cane, and samples should be 
taken at least twice a week. 
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Samples slionld be taken by cutting equal lengths from the top, 
middle and bottom, cutting midway between the joints, and this 
portion divided into four equal parts by quartering, one part being 
taken for analysis. The sample should be so taken that the portion 
reserved for analysis is about 500 grams. 

The whole sample of cane is first weighed, then finely cut and 
treated with cold water for two houi's, changing the water every half 
hour, or, if preferred, placing the sample in a linen hag and treating 
with running water for the same length of time. It is then to be 
digested with water at 60° to 70° 0. for one hour, changing the water 
every fifteen minutes, then with boiling water for one hour, changing 
eyery fifteen minutes, and dried to constant weight at 100° 0. 

In determining the fibre in the cane, the amount of fi.eld trash 
weighed with the cane should he determined once a day on one 
average car, the amount of fibre determined, and thivS added, j)ro rata, 
to the amount of fibre found in the sample of clean cane. 

Juice. 

Juice samples should he taken continuously by some automatic 
sampling device, and run into a container containing a sufficient 
quantity of either mercuric chloride or formalin. The density should 
he taken with a Brix. spindle graduated at 27-J-°C., and correction 
made for temperature. Before taking the density the juice should he 
freed from air, particles of trash removed from the top and sand or 
dirt allowed to settle. 

Eor the determination of sucrose, the juice may be either weighed 
or measured, using 100 cc. or double the normal weight as measured 
in a sucrose pipette. No more acetate of lead should be used than is 
sufficient to effect clarification. Juice samples should be analysed at 
least every six hours. 

Bagasse. 

Bagasse should be sampled at the carrier, the whole amount from 
one slat being taken, well mixed and placed in a close container. 
Samples should be taken at least every six hours and analysed 
separately. 

Sucrose in bagasse. Fifty grams are taken, placed in a tared litre 
fiask, 450 cc, water added, the solution made slightly alkaline with 
5cc. of a five per cent, solution of sodium carbonate, the fiask 
connected with a vertical condenser and boiled slowly for ono Iiour. 
After cooling, the fiask and contents are weighed, the difiusod liquor 
strained, 99 cc. placed in a 100 cc. fiask, clarified with a few drops of 
acetate of lead, filtered and polarised. The polariscope reading, 
divided by 3-8, gives per cent, sucrose in diffused liquor. Grrams of 
diffused liquor times per cent, of sucrose in diffused liquor = gi’ams 
sucrose in diffused liquor, and 
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Grams sucrose in ditosed liquor X 100 i 

e^^s b-agasseused = ^ 

Por example : Bagasse used, 50 grams. Bagasse contains 52 % fibre 

Grams. 

Elask -f- bagasse + water 626 

Elask 126 


Bagasse + diffused liquor 500 

Eibre in bagasse 26 

Bifiused' liquor : .. .. 474 


and for 100 grams bagasse we have diffused liquor 948 grams. 

If polariscope readieg is 1^, we have ^ sucrose in diffused liquor 
r=: 0-263 and = 2*49 ^ sucrose in bagasse. 

Density of residual juice. The density of the residual juice in the 
bagasse is found by carrying out the difiusion outlined above, without 
the addition of sodium carbonate, determining the density of the 
diffused liquor with a pyknometer, and finding the Brix. corresponding 
to the specific gravity. Eor instance, if in the example given above 
the Sp. Gr. is found to be 1-0028, this corresponds to Brix. ‘564, and 

the Brix of the residual juice will be ^ = 5-34. 

Pmity of residual juice is then expressed : 

% Sucrose in diffused liquor X 100 
Brix. diffused liquor 

Eor moisture in bagasse a portion should be dried to constant 
weight at 100^ C. 


Exthaction-, 


By extraction is meant the percentage of sucrose in the cane which 
is obtained in the mixed juice. When the term extraction is used in 
any other sense, it should be so defined. 


Having the % sucrose in the cane from the formula 

% sucrose in normal j trice (100 — E) 


1 sucrose in cane : 


and the ^ sucrose in the mixed juice by analysis, the calculation of 
extraction is simple, being expressed 

% sucrose in mixed juice X wt. of mixed juice X 100 


^ sucrose in cane X wt. of cane 

Where it is not possible to weigh the cane, this weight may he 
calculated from the sucrose in the mixed juice and the % sucrose 
extracted per 100 cane. 
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Below is an example Ml enongL. to need no explanation. 


Normal juice density Brix IS-oB 

Mixed juice density Brix 16*76 

Sucrose 15*71 

I'^ty 93.70 

Eesidual juice purity .. 78*00 

Extraction assumed 93*00 

Cane per cent, fibre ; 11*5 

Bagasse— sucrose . . .. 4*14 

Moisture 46*36 


Purity of cane juice (normal juice): ^ — 92*6 

Sucrose % normal juice: ^ = 17*21 

Sucrose | cane: 15-03 

Soluble solids ^ bagasse: — —5*31 

Insoluble solids % bagasse: 100 - (46*36 + 5*31) = 48*33 

^ c, 11*5 X 100 _ 

Bagasse ^ cane: — — = 23*79 

c! • -u oy 23*79 X 4*14 

Sucrose m bagasse ^ cane: — =*98o 


Extraction % cane: 15*232 — *985 = 14*24o 

-p , ey - (15-23--985) X 100 

Extraction, z sucrose in cane: ^ rv-?r.:r =93*53 

lo*23 

Juice lbs. : 5,364,500 


Sucrose in juice lbs. : 
Sucrose in cane lbs. : 


5,364,500 X 15*71 
ibb 

842,762 X 100 _ 
93*53 


= 842,762 
901,060 


Cane lbs. : 


901,060 X 100 
15*23 


5,916,349 


Waste Molasses. 

Total solids. Tbe total solids in molasses are to bo determined in 
tbe following manner : About two grams of filter paper are crumpled 
or coiled, tied with thin wire and dried. This is weighed in a tared 
test tube 5 in. X 1 in. The paper is then removed and about two 
grams of molasses are weighed in the tube and mixed with 2 co. of 
hot water. The paper is replaced evenly in the tube and absorbs the 
whole of the liquid. The tube is then stoppered with a doubly 
perforated stopper, placed in a water bath, and the water kept boiling 
for 2|- hours, a slow current of air, dried over calcium chloxude or 
sulphuric acid, being drawn through the tube. The tub© is weighed 
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after cooling and fclie loss stated as water, tlie difference between the 
weight of molasses taken and the weight of water stated as total solids. 

Aliquot samples should be taken daily and the total solids deter- 
mined in the accumulated samples once a week. 

For daily reports the solids may be determined by dilution and 
spindling, diluting the molasses with its own weight of water, using 
a Brix spindle graduated at 27'|-°0., correcting for temperature, and 
doubling the reading for the solids in the original molasses. 

Sucrose in molasses. Sucrose is to be determined by the Clerget 
method, using either neutral acetate of lead or sub-acetate with acetic 
acid for clarification. 

Pbess Cake. 

Sucrose in press cake. Take 2o grams of sample, beat to a thin 
paste with hot water, transfer to a 100 cc. fiask, cool, add acetate of 
lead, then acetic acid to set free any combined sucrose, make to 
volume, filter and polarise, stating the reading as % sucrose. 

Moisture in press cake. Thirty grams are dried to constant weight 
at 100^ C. 

Where it is not possible to weigh the pi’ess cake, one average cake 
should be weighed each day and this taken as the basis of calculation. 

Polarisation, G-eneral. 

Clarification. Neutral acetate of lead or sub-acetate with acetic 
acid, should be used as the clarifying reagents in preparing solutions 
of all sugar house products for polarisation. 

Eeadings. All solutions should be polarised immediately after 
they are prepared. A number of polariscope readings should be taken 
for each tube and the mean taken as the true polarisation. 

Quartz plates. Quartz plates used for control should be compared 
with some standard plate at a central station. The Director of the 
Planters’ Experiment Station has such standard plates. 

Entrainment, 

A continuous sample of the evaporated water should be taken and 
analysed ever'y six hours. Two litres are evaporated to 100 cc. and 
the sucrose determined either by polarisation, or by inversion, and 
determination of the invert sugar by Eehling’s Solution. 

Dilution. 

Dilution is to be stated as dilution of the normal juice, as follow^s : 

Brix mixed juice X 100 

Brix normal juice 


Hawaii is just now troubled with a bad peat locally termed the Leaf 
Hopper. It is said to he doing considerable damage to the canes in 
consequence of which this yeai^’s crop will be much smaller than that 
of 1903. 
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THE PEOHEESS OE EXPEEIMENTAL SUHAE BEET 
CULTUEE IN THE UNITED KINGDOM. 


(Continued from page I46.) 


I will now conclude, as I have said, by touching upon the vast 
importance of sugar manufacture as a national industry. By the 
Sugar Bounty Convention we have, placed as it were in our hands, 
the power, not only of i^ecrudescing sugar refining, but of entering 
forthwith into the profitable manufacture of sugar. 

The cost of sugar-making per ton of roots works out as follows : — 


£> s. d. 

Fuel, 12 per cent, coal at 7s. per ton 0 0 10 

Wages : — 

First process — preparative 0 0 8 

Second process — completive 0 010 

Limestone, 4 per cent., at 6s. per ton delivered . . 0 0 3 

Coke 2*30d/ 

Leather and filter cloth 0*60 

Bags 1*92 

Oil and Grease 0*55 ^ q q 

Light 0*45 f 

Yaiious materials 0*62 

Laboratory 0*56 

Selling commission . . 2*00 / 

Sundry expenses 0 0 3 

Expenses of office, management, <fec 0 2 5 


Total 060 


The average weight of coal required is from 10 to 12 per cent, of 
the weight of the beetroots, whilst about 4 per cent, of their weight is 
sufficient in limestone, about 5 per cent, of the weight of the roots of 
coke being necessary for burning the lime. 

With a 13*3 percentage of,, saccharine, 7*5 tons of beetroots are 
required for the production of each ton. The cost in this case of 


producing a ton of sugar is : — 

^ s. d. 

7*0 tons of roots at 18s- 6 15 0 

Expenses of making, at 6s. per ton of roots ... 250 

Total . . ..£900 


Taking the case of a factory capable of dealing with 40,000 tons of 
roots per annum its balance-sheet would therefore he as follows : — 
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Factoey dealing with 40,000 Tons or Beeteoots pee Annum. 


Dr. B s. d. 

Cost of beetroots, 
including ex- 
penses, 40,000 
tons at 24s. . . 48,000 0 0 
o per cent, depre- 
ciation . . . 3,000 0 0 

Profit 3,650 0 0 


£54,650 0 0 


Cr. d8 s. d. 

5,200 tons sugar 
produced, at £9 
per ton . . . . 46,800 0 0 

800 tons molasses, 
at 2s. 4d. per 
cwt. . . . . 1,850 0 0 

12,000 tons slices, 

30 per cent, at 

10s. per ton . . 6,000 0 0 

£54,650 0 0 


The capital expenditure necessary for such a factory to be erected 
in the very latest style, and equipped in a thoroughly scientific manner 
with all modern improvements in plant and machinery, would be 
£60,000, Oarried on under proper scientific and technical control, 
this should yield a profit of £3,600 per annum, and produce a dividend 
of about 6 per cent. 

This is not a very high rate of interest for an industrial under- 
taking, but in these days, if combined with safety, it would be very 
acceptable. Probably there is no safer industry, for sugar is a 
necessity — a great thing in business. It is, moreover, a commodity of 
universal consumption. 

I am, however, purposely looking at the least favourable side of 
things all through, and it would be well to consider this point a little 
more minutely. The result of so doing, it will be seen, is to add to 
its complexion an even more roseate hue ; for we have to consider 
what will, in all probability, be the effect of this altered state of 
a:ffairs concerning bounties upon sugar. Through the abrogation of 
the bounties, it is probable that the figure taken will be not only 
reached, but that it will be much exceeded. In regard to sugar, over- 
production has, of course, been rife for some years ; but a continental 
expert of large experience tells me, as his private opinion, that in 
future the prices ruling will be from £9 to £9 10s. a ton, once the 
present large stocks are cleared from the market, seeing that at that 
price it would produce a fair profit to the continental manufaoturei's. 

There is yet, however, another important point I mnst not omit to 
bring forward and briefly consider. It is this : that by the Brussels 
Oonvention, it has been agreed between the Powers concerned, of 
which Great Britain is one, that all home-grown sugar should be 
entitled to remission at the rate of six francs per 100 kilos — equiva- 
lent, that is, to 2s. 6d. per cwt. — from whatever tax might he levied 
by the country of its origin. ISTow, Great Britain, as a signatory of 
the Convention, mnst, when occasion arises, accord this remission to 
her manufacturers. At present a tax of 4s. 2d. per cwt. is levied , by 
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us upon all sugar. Now, ceteris purihtis, by the abovementioned 
clause the tax on home-grown sugar should be reduced by half-a- 
crown — Le. it should be 4s. 2d. less 2s. 6d., viz., Is. Sd. per cwt. 

Now, this is an important matter, for the remission of 2s, 6d. per 
cwt. obviously means no less than £2 10s. a ton in favour of the 
British sugar-maker. The full significance of this may perhaps be 
more readily seen and better understood if one shows the price which 
would have to be paid by the consumer for sugar in such case. 


£ s, d. £ 8. <3. 

Bor foreign sugar, at £9 per ton . . . . 9 0 0 

With duty at 4s. 2d. per cwt 4 3 4 

Price to consumer 13 3 4 

Eor British sugar, at £9 per ton .... 9 0 0 

With adjusted duty at Is. 8d. i)er cwt, 1 13 4 

Price to consumer 10 13 4 

Difference £2 10 0 


This being interpreted, means, not only that the British sugar 
manufacturer could make his fair profit, but could supply the English 
consumers at no less than £2 10s. per ton cheaper. 

Now let us take the case of a still lower figure as the price at 
which continental sugar could be supplied — say £S per ton. This, 
with the duty added, would mean the price of £12 3s. 4d. to the con- 
sumer. British sugar obviously could be sold at the same figure — 
£12 3s. 4d., less £1 13s 4d., or £10 10s., as the price obtained by the 
producer. To amplify this I have drawn up the following Table, by 
which it is seen the price which would be obtainable for British sugar 
under the circumstances corresponding to different rates of prices of 


continental 

Continental. 

sugar:— 

Duty, 

Price paid i 

Consumer. 

Britis 

h. 

Duty. 

Price paid 

r, 

Consumer. 

£ a. 

d. 

£ s. d. 

£ 

8, 

d. 

£ 

s. 

d. 

£ 3. d. 

£ 

8. d. 

6 10 

0 .. 

4 3 4.. 

10 

13 

4 

9 

0 

0 

. 1 13 4 . 

10 

13 4 

7 0 

0 . . 

j 1 

11 

3 

4 

9 

10 

0 

J 5 

11 

3 4 

7 10 

0 . . 

j j 

11 

13 

4 

10 

0 

0 

>) 

11 

13 4 

8 0 

0 . . 

) j 

12 

3 

4 

10 

10 

0 

* 5) 

12 

3 4 

8 10 

0 . . 

J ? 

12 

13 

4 

11 

0 

0 

• J J 

12 

13 4 

9 0 

0 . . 

n 

. 13 

3 

4 

11 

10 

0 

’ 3 J 

, IS 

3 4 

9 10 

0 . . 

5 J 

, 13 

13 

4 

12 

0 

0 

33 

, 13 

13 4 

10 0 

0 . . 

) J 

. 14 

3 

4 

12 

10 

0 

• 33 

. 14 

3 4 


Now let us again review the position of the prospective British 
sugar-manufacturer. It has been shown that at £9 per ton he could 
make six per cent. ; but with sugar at £10 a ton the proportional 
increased earnings would raise his profit to 14-| per cent*, with sugar 
at £l 1 it would become 23*4 per cent., whilst with £12 sugar it would 
be increased to no less than 32 per cent. Even under the very satis- 
factory condition of things where a high rate of interest could be paid 
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to tlie investor, resulting in the introduction of an enormous industry 
into our country, the consumer -would still only have to pay about the 
same for his sugar as if we continue to remain somnolent, and content 
ourselves merely with writing cheques for a comniodity we could 
produce ourselves. 

From the foregoing facts and figures I trust it may have been 
shown that we now have it in our power to inaugurate and introduce 
a vast industry into our country. Its magnitude, however, in its full 
significance, may not be readily apparent to the non-technical. It is, 
however, brought home to us at once if we consider the enormous 
annual consumption of sugar in this country alone. 

We consume every year 1,500,000 tons of sugar. To produce this 
amount would give employment to no less than 300 factories, each 
capable of turning out 5,000 tons per annum, and affording profitable 
use for twenty-four millions of capital. To grow the requisite beets, 
no less than a million acres of land might he brought under culti- 
vation for this crop alone. Kow, seeing that it requires a inau to 
every five acres of beetroot farm, this would give employment to no 
less than two hundred thousand agricultural labourers. These vast 
advantages — one must not omit to point out — would be permanent 
gains despite their vastness, but to them should also he added the 
enormous benefits which would accrue during inception to our build- 
ing trades and to our engineering concerns. 

Turning to the reintroduction of the lost industry of sugar-refining, 
we find that to deal with the vsugar of our own manufacture would 
require thirty refineries. These would cost another £3,600,000 to 
build and equip. Hence, the total capital value of the industry to our 
nation would be £27,600,000. The manufacture would enable us to 
pay out in wages at least £5,000,000 a year to operatives immediately 
concerned. But to this must also be added the wages of the men re- 
quired to supply the factories with 2,000,000 tons of coal, 1,500,000 
tons of limestone, and 400,000 tons of coke, which would he con- 
sumed during the manufacture every year. 

There is, therefore, no reason whatsoever why we should pay aw'ay 
the huge sum of eighteen million gtotinds every year— as we are now 
paying — to the continental agriculturists and foreign sugar manu- 
facturers. All of this could be spent in our own country. And -what 
would this mean ? It would mean that, by an indirect means we 
should be able to I'esuscitate our once groat, but fast-decaying, agri- 
culture ; we should be able to pay arnries of additional artisans ; and 
we should be able so to increase the wages of our agiioultural 
labourers that they would be able to live in comfort and comfortable 
homes, such as it is intended Garden Cities shall set the example in 
providing. 


In Formosa five sugar houses are to start for the next campaign. 
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EEPOET ON THE SUHAE BEET G-EOWINE EXPEEIMENTS 
IN EEEAT BEITAIN AND lEELAND, 1903. 

By Sio-MUOT Steiivt, Liverpool. 

In publisMng this the ninth report of my sugar beet growing 
experiments in the United Kingdom, for the year 1903, I may say 
that I have achieved results which surpass in evor^'- way my previous 
experiments. 

My farmer friends did their best to grow roots, and the results 
which I now x>ublish show that they can compete successfully with 
their Continental confreres. 

In general the roots were well-shaped and showed satisfactory 
saccharine contents and weight. 

I may say that I have grown sugar beetroots in almost every part, 
every county in England, Scotland and Ireland, and have established 
a practical knowledge about beet growing throughout the United 
Kingdom, It was rather a difficult task to undertake, but with 
persistent work, close attention to the serious matter I have in view 
brought a success of which British agriculture can well be proud. 
I have stated over and over again that the question of establishing a 
British beet sugar industry is a national one, and one of national 
importance. 

I am sure that the time is not far off when we shall see beet sugar 
factories working in these islands, and that we shall show our 
independence by producing all the sugar required for homo 
consumption. 

Such great interest is manifested in my experiments as I am 
inundated with letters from all parts of the country, showing the 
interest taken in this important question. I have been asked by 
leading men in the country to continue my experiments next season, 
and in spite of the heavy work which these exj)enments involve I 
cannot do otherwise than follow the suggestions laid before me. 

As in former years different kinds of seeds have been used, and I 
would draw special attention to the disinfected kind of Aderstedt, 
which show exceptionally good results. 

This year a greater variety of seeds have been used than in previous 
years, on account of my desire to study the results obtained from 
their use in different counties and under different conditions. Soil 
and manure varied also this year. 

I regret to find that I have by me, as in past years, many parcels 
of roots which reached me withoixt the necessary data to enable me to 
forward my results of analysis to the experimenters. Should tho 
senders furnish me with such particulars as would lead to the 
identification of the parcels they forwarded, I could after receipt of 
such particulars forward them my report. 

There have been this year fifty- two experiments — thirty-five 
in England, fifteen in Scotland, and two in Ireland. 
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As in previous years, I have compared my analysis with those of 
Mr. 'F. O. Licht, Magdeburg, and I give below the comparative 
results : — 

Comparative Results. 

British German 

Grown Roots. Grown Roots. 


1903. 1903. 

Average weight of roots, without leaves, in 

grammes 933 . . 560 

Quantity of sugar in 100 parts of the juice. 17’28 . . 16 ‘ST 

Quantity of non -sugar in 100 parts of the 

juice 2*65 . . 3*83 

Quotient of purity 86*98 .. 85*63 

Regarding the quantity of juice and pulp, the average in 1903 was 
as follows : — 

British. 

Juice 92*88 

Pulp 7*12 


100*00 

I would invite the reader, as figures speak best for themselves, to 
compare the above and make his own conclusions, 

I have conclusively proved that our climate, our soil, and our 
conditions are quite suitable for sugar beet growing, and that we can 
produce better roots than our Continental competitors. 

The country may now be considered ripe for the establishing of a 
gigantic industry, as our farmers are educated, labour is plentiful, 
and the capital would be forthcoming. 

With regard to the tonnage per acre, British grown roots in my 
experiments have yielded as : — 



Tons. 


Tons. 

1897 

16*07 i 

1901 

19*04 

1898. 

16-03 

1902 

15*90 

1899 

16*09 

1903 

14*50 

1900 

19*01 • 




,The tonnage this year is smaller than previous years; but, as is 
well known, the season was very tinfavomable. In spite of all, such 
a tonnage leaves little to be desired, as it is very satisfactory. 

I will not repeat the figures already given in the various publica- 
tions laid before the j)ublic, but would simply add that the 
sympathisers with my scheme inci*easo year by year, and many 
letters are to hand asking for a copy of. this year’s report. This 
shows clearly that the scheme is becoming a subject of interest not 
only to agxicnlturists, but to manufacturers and capitalists as well. 

The Brussels Convention of March, 1902, has removed many 
obstacles to the starting of this industiy in the United Kingdom, and 
I cannot do better than refer to the discussion on the sugar question 
in oim Parliament, in which it was clearly stated and proved that 
with the fall of the bounties the introduction of the sugar beet 
industry would be secured. 
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THE NECESSITY OE CHEMICAL CONTROL IN THE 
DISTILLERY. 

By M. E. Yee-bikse.' 

In a former paper we eiideavonred to show what a chemical control 
should be ; on what points of the manufacture and of the distillation 
it should be particularly employed ; and, finally, to what degree of 
perfection the work maj’ be brought by means of a well ari-anged 
control. 

A certain number of distillers told us that they had read our paper 
with interest, but we made this observation : that the persons who 
appreciated that attempt to diffuse knowledge, belong entirely to the 
class of distillers who closely watch their fermentations ; who know 
what they leave in their pul])s and in their spent-wort ; what their 
beetroots contain of sugar and salt, and what returns they may 
expect ; in a word, they are those who have profited for many years by 
the resources offered by industrialchemistiy for improving their work. 

But, in addition to those who endeavour to extract the quintessence 
of their raw material, there are jet a very large number devoted to 
obsolete customs, who work by routine as in ‘‘the good old times,” 
that is to say, sometimes fairly well, sometimes, and more frequently, 
badly. 

We believe that this indifference is due to their not understanding 
the difference, which may he proved, bet\veen the results of a factory 
conducted on modern scientific lines and of a factory working the 
same quantity and quality of roots, but where old-fashioned methods 
are blindly followed. 

This difference is always revealed by an important figure which is 
occasional!;^ sufficiently high to turn the balance of a crop from the 
side of profit to that of loss ; in certain cases it may reach figui es 
which would appear improbable had they not been proved by irre- 
futable calculations. 

To speak clearly, we stated that during the last few years, when 
the condition of the industry has been precarious, more than one 
distillery, working very badly, has resulted in loss ; others, working 
satisfactorily, have made ends meet; whilst others, working very 
well, have made profits. 

It is precisely the importance of this difference which we shall 
attempt to indicate in the present paper, avoiding technical con- 
siderations as far as possible, and considering the piuctical side of this 
question. 

We shall cite certain anonymous examples, collected here and 
there diming recent years, an account of which will be the most 
conclusive proof of that which we wish to establish. 

* Translated from the Bidletin de L' Association des Chiniistas. 
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We shall first of all examine the more apparent losses (visible 
losses) ; then study those losses which are only revealed by analysis 
(invisible losses) ; and, finally, suggest certain improvements which 
may be effected in the work of a distiller^^ already conducted in a 
highly satisfactory manner. 

I. — Visible Losses: “Faulty Febmentation” 

A common trouble in msines where the work is not submitted to 
any kind of chemical control. 

The distiller makes his evening inspection of the vat house : the 
evolution of gas is good, the froth white, the vats in active fermenta- 
tion, giving rapid and low attenuations, the Avort clear and of a 
reddish colour ; all goes well and he may sleep j^eacefully. 

Next day the scene is not so enchanting : the foreman, shaking his 
head, remarks that a “bad luimour” reigns in the vat house; the 
fermentation is less active, the beautiful froth commences to thicken, 
the attenuations are slow, the wort cloudy; the foreman is not 
re-assured. Finally we may suppose him to say “ perhaps this is 
due to the working of bad roots.” 

Two cases present themselves : — 

(1.) The defect is due to mere chance and the work recovers its 
usual activity after a short time. An amusing incident occurs when 
the distiller, in order to improve the fermentation, makes, or imagines 
he makes, radical change in this or that part of the work, or resorts 
to some empirical process, for he does not fail to attribute the resumed 
activity of the work to the said changes and will be abashed if his 
dodge has no effect when, later on, the same trouble recurs and is 
this time due to a more serious cause. 

(2.) The faulty work may be caused by a bacterial infection, the 
first symptoms of whidh are now seen ; in this case the same cycle of 
changes are nearly always reproduced: the fermentation becomes 
more and more sluggish, the wort ropey or cloudy, the attenuations 
only partial, the acidity in the vats increases — it is true that this is 
rarely observed, for in certain distilleries the use of the “ acidimeter ^ 
is still unknown ; — the work comes almost to a standstill, in short, 
the distiller sends for some yeast and starts one or two fresh vats 
containing small quantities of the wort. 

These, having been given the full charge of yeast, start 'briskly but 
after adding a certain quantity of wort, fermentation slackens until, 
the vats being filled, it presents the same appearance as in the older 
vats. What can be done ? Another start is made which, sooner or 
later, takes the same course as the others, until, weary of the struggle, 
the distiller decides to call in an expert who, microscope in hand, 
discovers the sources of the infection and takes the necessary steps to 
remedy the trouble. 
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Therie delays frequently amount to an entire week during which 
the work is first hindered and finally brought to a stop ; the factory 
hands are paid for doing nothing; the beetroots freeze, sprout, or 
become spoiled; expenses of various kinds mount up. 

Let us attempt to estimate the loss occasioned by an accident of 
this kind, selecting an average example from those which we have 
oui'selves verified. 

Example. The distillery is furnished with vats of 200 hectolitres 
capacity. The densities in the three last vats have fallen to 0*6, 0‘9, 
and 1*1 degrees at 36^ C. 

On two different occasions two other vats have been started with 
fresh yeast, which, commencing well, have finally ceased fermenting 
with a density of 1*0 degree. 

The acidity in the three older vats is grams H^SO.^ per litre and 
in the four new vats 4 grams per litre. 

Work began to slacken five days ago. The maceration of the roots 
has been completely stopped for one day. 

1. {n.) Loss of alcohol due to incomplete fermentation in the three 
older vats and the four vats started with new yeast. 1,200 hect. wort 
reduced in density to 0*9, the normal attenuation being 0*2, therefore 
seven-tenths of density unfermeiited, representing 0'S5 volume of 
alcohol per 100 volumes of wort and, therefore, 10*2 hect. alcohol at 
100^ per 1,200 hect. treated. 

(b.) Loss of alcohol due to faulty fermentation (a part of the sugar 
being converted into butjuic, lactic and other acids instead of forming 
alcohol) 1,200 hect. wort have gained an acidity =: 4*3 grams 
per litre. The fresh wort contains about two grains per litre and the 
fermented wort should not exceed a maximum acidity equal to 2-6 
grams per litre. Hence : 4'3--2'6=:zl*7 grams per litre, or 204 kihjs 
of acid (calculated as H^SO^) in 1,200 hect. of wort. Estimating the 
loss from this cause to amount to four hect. of alcohol, we arrive at a 
total loss of 10*2-f 4*0= 14*2 hect. at 100^ or 15*8 hect. at 90", 
representing at 35 francs per one hectolitre, a sum of 550 francs. 

2. Cost of supplementary yeast: 200 kilos, at 10 francs ijer 100 
kilos — 20 francs. 

3. Cost of unproductive labour : this loss is variable, let us estimate 
it at 100 francs. 

4. To the above losses which may be easily calculated, there should 
be added : — 

{<(.) The cost of additional fuel with reference to the work done. 

(5.) The additional loss of alcohol resulting from the faulty condition 
of the fermentation since the actual infection up to the day on which 
it was verified as above. It is certain that the vats which preceded 
those refeired to must also have given inferior returns and that the 
calculations under 1 (a) and (5) would also be proportionally applicable. 
Eurther, the increased acidity will give rise to a quantity of ethers 
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during distillation and rectification wiiicli injure the flavour of the 
spirit. 

5. Finally, a very serious loss has sometimes to be reckoned with, 
i.e.y the alteration in the roots during the period of diminished 
working or of actual stopj^age. From this special point of view the 
work, in the present example, may be regarded as completely stoj^ped 
for three days, under which circumstance an ai)preciable reduction of 
sugar in the roots would take place, especially if stored under ordinary 
conditions, if they survive the rains, the frost, and the thaw, for the 
roots continue to vegetate, and may freeze or ret if not worked. 

[On this subject we may remark that in a large number of distilleries 
we do not believe that sufficient effort is always made to get through a 
maximum amount of work. When the fermentation slackens or some 
serious difficulty hinders rapid progress, the distiller is not much 
alarmed provided that some 2 >i’oga'ess is made ; he temj)orises, and 
finishes by becoming almost accustomed to do three- quart er>s or even 
two-thirds of the j)ossible work in the 24 hours. lie easily ^mts off 
the rej^airs or the necessary alterations until the following campaign, 
or hopes that before long the sluggish fermentation will revive of its 
own accord. 

It thus happens that, being delayed, either by the fermentation, by 
an actual accident, or by aiiy chance circumstance such as lack of 
water, an insufficient number of vats, ’&e., he has to work for a 
longer period than he ought, and as the same inconveniences are 
repeated in every camjiaign, he easily persuades himself that he 
cannot work more than an average of 100,000 kilo, of roots, for 
examj^le, when he is cnixxble of, dealing with 120 tons. 

It is hardly necessary to remark that if he onlj’ jxroduces of tlie 
normal work he will have to work four months instead of three, hut 
we shall insist on this fact in order to show that the roots may he 
greatly deteriorated during these four months, the damage increasing 
with the imperfections of the method of storage. Have we not seen, 
even in a favourable camjxaign, the distillers working as late as 
March I 

And, besides the loss resulting from the disai^pearance of sugar in 
the roots, what an increase in the general ex 2 )enscs ! The factory 
has long ago recognised the advantages of shoif campaigns from 
every i:ioiiit of view. The mure modern usiiies make an enormotis 
daih’ output, in order to work for a short period. 

We are perfectly aware that the agricultural distilleries are not so jxer- 
feotly equij)ped ; many of the latter are still working with old-fashioned 
appliances, hut we repeat that the small distilleries furnished to treat 
70 to 80 tons barely reach from oO to 60 tons, whilst it often happens 
that a slight modification may increase the w’^orking capacity in a 
marked degree. But Nve here conclude our observations on this 
tojuc, and hasten to conclude the subject which now occupies us.] 
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All tilings being considered, may reckon that such a defect as 
that described above will cost the distiller a cheque for not less than 
one thousand francs. 

In more serious cases, when work has been at half -pressure during 
eight days, with attenuations varying from 0*3 to 0*6 and a fermenta- 
tion of corresponding inferiority, ending in a complete stoppage for 
fi'om three to four days, during which time fresh fermentations are 
attempted but yield the same results, the acidity of the wort 
rising to 7 grams per litre, and, when the wort is examined under the 
microscope, is found to be swarming with the butyric ferment ; in 
such a case it is not only one but several cheques that are lost. 

We willingly admit that commonplace accidents in the work may 
involve a loss of some hundred francs, but in those factories to which 
we now refer we have never experienced such a disaster ; they always 
worked well with the exception that they did not bother to control 
the work otherwise than by sight and smell I 

We may state that even those distillers who telegraph for us in 
their difEculties would thus reason eight or ten days before ‘ ‘ the 
disaster;'’ we might even cite the case of a veteran of the industry 
who told us in confidence that he had never had a serious accident 
during 25 years, and that he could not now deviate from had methods 
if all his experience was at fault. To such we would simply say as 
follows: — 

‘‘We admit that you have been free from accidents, that your vats 
do not abate working during the campaign, that the fermentation 
progresses satisfactorily, even with wort derived from damaged roots ; 
we admit that all you tell us does not concern you in manner ; is 
that yonr z^eason for concluding that chemical control does not interest 
you -* 

Apart from the fermentation which, according to your unquestion- 
able experience, cannot go seriously wrong without your perceiving 
it by the smell, the airpearance, or the extent of the attenuation, do 
you sup]>ose that there are no other causes of loss in your factory 
except some hectolitres of good alcohol to be recovered ? 

Let us pi’oceed to the study of the “invisible losses ” such as occur 
even when the fermentation is most satisfactory.” 

fTo be 


The Mauritian crop just finished has reached fully 200,000 tons; 
but ownng to the delay in completing it, the ratoons have been affected 
so that the outlook next year is not good. The price of sugar is still 
very unsatisfactory having fallen from Es. 9*50 last September to 
Es. 7*60. Their chief mai*ket, India, is being invaded by large 
shipments of Java sugar. In consequence some films contemplate 
making* yeEow consumption sugars for the British market next crop. 
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A NEW PE0CE3S EOE PUEIFYING DIFFUSION JUICE 
WITH A MINIMUM OF LIME, 

By M. J. Zamauo:n’’. 

f Continued from page 139. J 


Third Series, Diffusion juice with 20 gi\ Al 2 0,j?iH5,0 per litre + 
n lime, heated to 82-85° and filtered. Filtration very good. 



Alkalinity per litre of juice (CaO). 


Plienol . 

Tournesol. 

Before filtration . . 

.. .. 2*00 

2*40 

After * 

1*40 

1*60 

Heating to 75°. 

Before first carbonatation . , 

.. .. 4*00 

4*40 

After ,, 

O'So 

1*00 

Heating 70-75°. 

Before second carbonatation , . 

.. .. 2*20 

2*50 

Heating 98°. 

After second carbonatation . . 

0*25 

0*40 

the quantity of lime actually added per litre was therefore 5*95, being 

0*6 per cent. 


Orij^inal juice. 

Juice after. 

Density 

.. .. 1050*4 

.... 1059*5 

Brix (p) 

.... 12-CO 

14-74 

Sugar per lOO cc. juice. . 

.. .. 10*55 

13*75 

„ 100 gr. „ .. .. 

10*04 

12*97 

Reducing substances per 100 cc. juice . 0*34 

0-00 

j> J? 11 

sugar. 3*22 

0*00 

Quotient of purity 

.. .. 79-6 

.... 88*00 

Saline quotient 

19*50 

.... 26*92 

Twelve hours’ ordinary working 

Up (70 tons of beets). Results of 


mean samples taken in the factory : — 

Heating 80-85°. 

Before first carbonatation . . 

After „ 

Heating 70-75°. 

Before second carbonatation 
After ,, ,, 

Heating 98°. 

Actual quantity of lime added for the clarification was (Ph) 
1*778 per cent., an increase of 1*17 per cent, on the alumina process. 


Alkalinity per litre juice. 

Phenol 
.. 14*50 

M2 

.. 4‘40 

. .... 0-30 
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Density 

Initial juice. 
1049*3 

Second, carb. juice 
Filtered. 

.... 1044*4 

Brix . . , . 

12*35 

11*20 

Sugar per 100 cc. juice. , 

10*42 

10*27 

„ 100 gr. „ 

9*92 

9*83 

Deducing' substances per 100 cc. juice. . 0*33 

0*00 

j) >j jj 

sugar. 3*16 

0*00 

Quotient of purity . . 

80*35 

.... 87*7 

Saline quotient 

19*67 

26*08 


The clarification produced bj' the alumina treatment compared with 
that obtained by the ordinary process is shown as follows : — 

Quotient Saline 

ot purity. quotient. 

Alumina process 7*-l •••• 7*42 

Ordinary factory process 7*35 6*41 

We have thus a difierence of 1*05 in purity and 1*01 of saline 
quotient in favour of the alumina treatment. 

Finally an attempt was made to see if one could obtain the same 
clarification as in the preceding trials when carbonating the clilfusion 
juice directly on the addition of alumina and lime after heating 
ioithoiit any pTt'liniinary filtration s The result showed that filtration 
is necessary before carbonatation in order to achieve all the advantages 
given by the alumino-lime treatment. 


Fijtal Test. 


Heating up 82''. 

Before first carbonatation . 
After ,, ,j 

Heating 78°. 

Before second carbonatation 
After ,, ,, 

Heating 98®. 


Alkalinity per litre 
Juice (CaO). 


4-aO (Ph) 
MO 


2-80 

0*25 


Actual quantity of lime added per litre ~ 6*00, being 0*6 per cent. 

Second Garb. 
Initial Juice. Juice tiltered. 


Density 1049*6 .. 1052*8 

Brix 12*42 .. 13*17 

Sugar j)er 100 c.e. juice 10*87 .. 12*31 

,, 5 , gr. „ .. 10*36 .. 11*70 

lleducmg substances per 100 c.c. juice . . 0*21 .. 0*00 

„ ,, „ sugar.. 1*93 .. 0*00 

Quotient of .. .. 83*4 88*8 

Saline quotient 22*16 . . 29*12 


Giving a clarification of only 5'd for the purity and 6*96 for the 
saline quotient. Compared with the treatment with filtiution j^revious 
to carbonatation, it shows a difference of 2*17 in purity. 


Quotieiifc Saline 

_ , of Purity. Quotient, 

mean results of three first tests .. 7'o7 8*42 

5, ,, last test 5*4 .. 6*90 
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We do not suggest from tkese experiments that we have effected a 
commercial possibility. We give the results on the supposition that 
it were possible to prepare gelatinous alumina (Al^O, n H^O) com- 
mercially as we have done in our laboratory, only at a much lower 
price. The clarifying agent we employed for our experiments was 
prepared as follows : — 


Ordinary alum 200 graiiimes. 

Ammonia .. 111*84 grammes. 

Water Sufficient for solution. 


This gave 1 kg. of gelatinous alumina containing a large proportion 
of water. 

Now supposing the price of alum is 0*25 fr. per kg., and the ammonia 
0 fr. ‘dO ; the kg. of alumina such as we prepared would come to about 
0*10 fr. in cost. 

A factory working up 300 tons of beets per 24 hours would then 
employ (granting 110 litres of juice per 100 kg. of beets) 6,600 kg. of 
alumina, which would cost 660 francs. 

It would consequently he necessary for the chemical industry to be 
able to sell gelatinous alumina to the refineries at a price of 1 franc* 
or less per 100 kg, in order for the foregoing process to be placed on a 
practicable footing. It is to be hoped that the chemical industry will 
respond to the need, and that the future will bring about a solution of 
the problem . — fSucrerie Beige, J 


NEWNHAM PABDOX ESTATE, COUNTY OF WABWICX. 


SuG-AE Beet Cultivation in the Yeae 1903. 

This is the fifth year that sugar beet has been grown on the 
Estate of the Earl of Denbigh at Newnham Paddox, in the Cotinty 
of Warwick, and it is most encouraging to find, that though the 
weight of the roots grown per acre is somewhat less than in some 
previous years, yet that the quality is very good, and better than the 
roots grown in Germany. 

In addition to the plot grown on the Home Farm, sugar beet was 
also cultivated by four of the tenants on the Estate— namely, Mr. 
James L. Harrison, of Pailton Fields; Mr. William Kenney, of 
Brockhurst; Mr. J. Parker Toone, of High Cross; and Mr. John 
Wright, of Kirby Manor. 

Lord Denbigh has always arranged that the sugar beet should he 
grown under the same conditions as mangels, and for the weight of 
the mangels to be taken at the same time as the sugar beet. 

Mr. John Harrison, of Pailton, was good enough to undertake the 
duty of weighing the roots, and he selected the plots on the 21st of 
October, and the roots were weighed on the same day. 

^'Tlifs is apparently meant to be “10 fr.” (^Ed. 
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The average weight of the sug‘ar beet roots cleaned, and with the 
tops removed, was 13 tons 3 cwt. 2 qrs. 18 lbs. per acre. The best 
crop was 16 tons 15 cwt., and the lightest 10 tons 17 cwt. 

The mangels cleaned, and without the tops, averaged 32 tons 11 
cwt. 1 qr. 20 lbs., and the best crop 44 tons 4 cwt., and the lowest 
weight was over 27 tons an acre. 

There is no doubt that the season w^as not a favourable one for the 
sugar beet; and the weights per acre are much less than in x)i’t^vious 
years. 

We have now to consider the analysis of the roots as regards their 
value for the manufacture of sugar, and Mr. Sigmund Stein, of 
Liverpool — so well known to all for the time and attention he gives 
to the sugar beet (jiiestion — has analysed the roots, and his report is 
most encouraging. 

The seed sown was in all cases the Klein Wanzleben, and Mr. 
Stein reports that the roots are all most satisfactory, both in saccharine 
contents and weight, and superior to roots grown in G-ermany and in 
every way excellent for manufacturing sugar. 

In the following table we only give the results of the analysis of 
the sugar in the juice aud in the roots, and the quotient of purity, as 
it is from these that the value of the roots for manufacturing purposes 
are calculated ; — 


Roots CtRowxV at Newnham Paddox. 

GERaiAN* 

Highest. Lowest. Average. Roots. 

Quantity of sugar in 100 

parts of the j nice 19*30 .. 16*80 .. 18*34 .. 16*87 

Quantity of sugar in 100 

parts of the roots 18*40 .. 16*00 .. 17*44 ,. not given 

Quotient of pmity 89*10 .. 87*61 88*49 .. 85*63 

The above figures speak for themselves, but it will be worth 
considering what amount of money could have been realised if roots 
of the standard grown at Newnham could have been sold to a sugar 
factory, and from the data of Dr. G'arl Stammer we find that the 
heaviest croj) of sugar beet would have been worth £22 16s. 6d. an 
acre, and the crop with the lowest weight £14 14s. 6d., and the 
average value per acre is £16 17s. 6d. 

There are, of course, many things to be considered, and a most 
serious one would be the cost of hauling the roots to the sugar 
factory. Though in America they think very lightly of 50, or even 
100 miles, in England we must have a factory within a short 
distance, and assuming we allow £1 17s. 6d. for the cost of delivery, 
and the extra cost of cultivation, this will leave £15 an acre, and 
this must be compared with the value of a crop of mangels for 
consumption by cattle. 
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Taking* the a^'erag-e of the croj) of mangels grown at Newnham as 
given above, at 32 tons 11 cwt. an acre, what are these worth for 
consumption oii the ground. I have sometimes discussed this with 
experienced tenant-right valuers, and I have been told that, at 
times, the value is 10s. or 12s. or even as high as 15s, a ton, but 
judging from my own experience, if the value was put at Ts. Od. a ton 
I think this would he more than is iisuallj" made. 

The best crop of mangels came to 44 tons an acre, and if the grower 
was told these were worth £22 an acre, he w^oiild ask how it w^as to 
be made, and even at 7s. Od. there might he some difficulty in proving 
that his cattle had made a profit of £16 10s. an acre. 

But the average crop must he taken, and the 32 tons 11 cwt. at 
7s. 6d. per ton would he £12 4s. an acre, and if the grower could' 
realise this amount I am sure he would be very well satisfied. 

If these calculations are at all right it shows that, grown under' 
exactly the same conditions, it may reasonably be contended that a 
crop of sugar beet will make £15, as against £12 4s. made by 
mangels, after making full allowance for the extra cost of cultivation 
and raising of the sugar beet. 

I will only add that the experiments carried on by Lord Denbigh, 
at N’ewnham Paddox, were commenced to see if sugar beet could be 
grown in England of as good quality as in Germany, and during the 
five years these trials have been made it has always been proved that 
we can grow roots that show a better analysis than the German ones, 
and what is now wanted is some capitalist who will start a sugar' 
factory with the best and latest improvements ; and I am pleased to 
hear that arrangements have been made to obtain a large tract of 
land in Ireland for the growth of sugar beet, and that in a short 
time we shall hear of sugar being made in that favoured country. 

Many people have in the past doubted the possibility of growing' 
good sugar beet in the British Isles in years when there was not much 
sunshine. It is interesting therefore to note that in 1902 and 1903, 
which have been nothing like so hot as the three of four preceding' 
years, there have been no material differences in the analysis of the 
sugar beet grown at Newnham Paddox. 

Heitiiy H. Cave. 

Estate Office, Eugby. 


It is somewhat of a novelty to hear of a Leipzig confectioner who- 
is ti-ying to boom East Indian sugar at the expense of his native beet 
sugar. The American beet sugar papers wax quite indignant at this- 
display of heresy in the very centre of the beet sugar industry. 
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Corrcsponliencc. 

CUT SUGAB CANE. 

To THE Editoh of “ The Interhatiohal »Shgar Journal.'’ 

Sir, — I find in one of iny Chemical Journals the following 
statement that may interest many of your readers. It appears that 
experiments have been recently made to determine the rapidity with 
which saccharose is converted into glucose after the canes are cut ; 
from these it is seen that the total loss of saccharose (cane sugar) 
is 2*7 per cent, on the first day ; S per cent, on the second day ; 21’4 
cent, on the third day; and 32 cent, on the fourth day. This 
shows that in the first two days the loss is relatively small, hut after 
three days, more than one-fifth of the available sugar has disappeared. 
It is evident from these results that the canes should be received at 
the factory not later than 24 to 36 hours after they have been cut. 
The experiments were published in Bulletin of the Imperial Institute 
last year, 

I am, Sir, yours, &c., 

T. L. Phipsoh, Ph.D., 

Author of “ Observations on the Agricultural 
Chemistry of the Sugar Cam, cfcc. 

MONTHLY LIST OE PATENTS. 
Communicated by Mr. W. P. Thompson, C.E.,F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

BN GLISH. — APPEICATION . 

4112. B. Shaw, London. Improvements in the treatment or 
preparation of sugar and in machinery or apjiaratm for use therein. 
18th Pebruary, 1904. 

ABRIDGMENT. 

5770. A. J. J. Wache, Paris, Erance, and E. P. G. E. Locoge, 
Douai (Nord), Erance. Apparatus for concentrating licpdds. Pith 
March, 1903. An apparatus for the circulation and evaporation of 
liquids composed of a double column, the one for ascending liquid, 
provided with cocks near the bottom for the introduction of" air, and 
increasing in diameter as it increases in height ; the other column of 
lescending liquid provided with a foot valve. 

GEPtMAN.— ABRIDGMENTS. 

14S175. Otto Gotsche, Sehoningen. A method (f pressing out 
heetroot shreddings and the Hhe. November Pith, 1 902. The shrecldings 
are first partially freed from water by being pressed. A heating 
medium, such as steam, hot gas, hot water, or the like, is then 
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introduced into the mass of slireddings under pressure, so that a 
uniform heating of the pressed shreddings takes place through the 
entire mass. The shreddings are afterwards again finally pressed. 

147128. Otto Droz, Magdeburg. A beetroot ‘washing apparatus 
ivith a mechanism for automatically opening and dosing the sludge 
discharge valves. 1 7th December, 1902. The movement of the closing 
valves is operated by ropes or chains running over guide rollers being 
attached to weighted levers so that when the cords or chains are 
pulled, the levers are lifted and thereby the valves opened. When 
the ropes or chains are not pulled the lids of the sludge discharge 
valves are pressed by weights against the closing nozzles, so that the 
discharge valves remain closed. In order to arrange the action of the 
cords or chains in such a way that they are pulled in regular succession, 
and at regular periods, and again released, the separate ropes or 
chains are attached to drawbars which are mounted in the bottom of 
the framework and adapted to be moved vertically up and down. The 
drawbars are arranged in a circle in the centre of which a bar which 
operates them is moved up and down by means of a crank. A cam 
is mounted on the operating bar which can turn round the bar but 
not make a vertical movement thereon. This cam is intended to force 
the separate drawbars to share for a certain time in the vertical move- 
ment of the operating bar according as it engages with suitably 
arranged projections on the separate drawbars. Slide bars are 
arranged on separate drawbars, which slide bars force the cam to turn 
in a circle on the operating bar and thus to follow a certain course, 
i.e., to travel from one drawbar to the next. 

147728. Heinrich: Jitdenberg, Braunschweig. An apparatus 
for washing beetroot and the like with means for automatically carrying 
away the sludge, 22ad February, 1903, The sludge catcher is 
provided with a mechanism (for instance a worm) adapted to convey 
the sludge to a collecting place, which mechanism opens from time to 
time a valve thus discharging the accumulated sludge. 

Copies of all published specifications with their drawings in these 
lists can he obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for Grerman. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPORTS AND EXPORTS OE SUGAR (UNITED KINGDOM. 

To END OF February, 1903 and 1904. 

IMPORTS. 


Raw Sugars. 

Quantities. 

Values. 

1903. 

Cwts. 

551.609 
63,052 

181.609 
20,086 

717,208 

' 31 V 271 

30,625 

53,432 

651 

43,393 

56,934 

57,655 

1904. 

Cwts, 

1,069,557 

59,499 

38,535 

12,525 

331,311 

188,135 

187,840 

60,146 

*60,516 

27,551 

126,362 

50,542 

1903. 

£ 

209,735 

23,738 

74,122 

8,646 

300,071 

*llV354 

11,471 

23,088 

320 

16,057 

37,945 

25,032 

1904. 

£ 

455,142 

23,435 

14,812 

5,868 

156,635 

83,999 

82,294 

23,721 

22 V 134 

11,789 

78,792 

24,419 

Grermany 

Holland 

Belgium 

France 

Austria-Hungary 

Java 

PMlippme Islands 

Peru 

Brazil 

Argentine Republic 

Mauritius 

British East Indies 

Br. W. Indies, Guiana, &c. 
Other Countries 

Total Raw Sugars 

Repined Sugars. 

Germany 

Holland, 

Belgium 

France 

Other Countries 

Total Refined Sugars , . 
Molasses 

! Total Imports 

1,807,525 

2,212,519 

741,579 

983,040 

1,802,689 

356,402 

17,274 

124,644 

192,732 

1,350,208 

474,563 

48,821 

226,482 

114,932 

932,787 

208,146 

10,244 

73,174 

96,700 

743,276 

277,472 

27,678 

121,850 

60,215 

2,493,741 

240,553 

2,215,006 

237,169 

1,321,051 

48,113 

1,230,491 

45,932 

4,541,819 

1 ' ’ 

4,664,694 

2,110,743 

2,259,463 

EXPORTS. 

British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

Sweden and Norway 

3,189 

3,631 

1,660 

2,102 

Denmark 

13,104 

16,368 

6,625 

8,563 

Holland 

10,274 

; 9,678 

5,577 

5,031 

Belgium 

1,745 

2,086 

843 

1,130 

Portugal, Azores, &c 

1,125 

1,225 

579 

776 

Italy 

1,648 

1,091 

765 

518 

Other Countries 

6 1,886 

42,388 

37,778 

27,997 


92,671 

76,467 

53,827 

46,113 

Foreign & Colonial Sugars. 





Refined and Candy 

3,348 

3,511 

2,362 

2,621 

Unrefined 

5,906 

10,823 

3,062 

5,756 

Molasses 

29 

25 

24 

11 

Total Exports ........ 

101,954 

90,826 

59,275 

54,503 
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UNITED STATES. 


(Willett Gray, ^-c.j 


(Tons of 2,240 lbs.) 

Total Eeceipts, 1st Jan. to March l7th. . 
Eeceipts of Refined ,, ,, ,, 

Deliveries y, ,, ,, 

Consumption ( 4 Ports, Exports deducted) 

since 1st January 

Importers’ Stocks (4 Ports) March 16th. . 

Total Stocks, March 23rd 

Stocks in Cuba ,, 

Total Consumption for twelve months . . 


1904. 

1903. 

Tons. 

Tons. 

382,414 .. 

300,258 

25 . . 

212 

371,509 .. 

286,016 

321,705 .. 

267,434 

23,066 . . 

18,627 

130,000 .. 

184,777 

248,000 . . 

312,000 

1903. 

1902. 


XVKJO. l-VVJj. 

2,549,643 .. 2,566,108 


CUBA. 


Statement of Exports and Stocks 

(Tons of 2,240lbs.) 

Exports 

Stocks 

OF SuOAK, 1902 AND 1903. 
1903. 1904. 

Tons. Tons. 

97.309 .. 268,503 

263,779 . . 206,718 

Local Consumption (two months) 

361,088 

7,730 

475,221 

7,950 

Stock on 1st January (old crop) 

368,818 

42,530 

483,171 

94,835 

Receipts at Ports up to Feb. 29th . 

326,288 

388,336 


J. GrtJMA.- 

-F. Mbjeii. 


Havana, February 29th, 1901^.. 


UNITED KINDDOM. 

Statement of Impokts, Exports, and Consumption for Two Months 



ENDING 

February 

29th. 






Imports. 


1 E.xports (Foreign). 

Sugar. 

1904. 

1903. 

19U2. i 

1904. 

1903. 

1902. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

Tons. 

Refined 

110,760 

.. 124,687 . 

. 303,229 

175 . 

.. 167 , 

,. 201 

Raw 

110,626 

.. 90,376 . 

. 217,532 

541 . 

. 295 . 

617 

Molasses 


.. 12,027 . 

9,548 

1 . 

1 . 

22 

Total 

233,234 

.. 227,090 . 

. 630,309 

717 . 

. 463 , 

.. 840 


Refined., 

Raw 

Molasses 

Home 

3904. 

Tons. 
121,834 ,. 
18,423 . . 

14,377 .. 

Consumption. 

1903. 3902. 

Tons. Tons. 

116,562 .. 308,682 
81,651 .. 238,127 
11,234 .. 11,430 

Total 

Less Exports of British Refined 

154,634 . . 

3,823 . . 

209,447 

4,633 

. . 558,239 
5,781 

Home Consumption of Sugar imported from Abroad.. 

,, „ ,, Refined (in Bond) 

,, ,> Molasses, manufactured (in Bond) 

350,811 
77,424 .. 
10,376 

204,814 

. . 562,521 

Total Home Consumption of Sugar 

.238,611 .. 

201,814 

.. 552,521 
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Stocks of Sugar in Europe at uneven dates, March 1st to 23RDr 

COMPARED with PREVIOUS YeARS. 

In THOUSANDS OF TONS, TO THE NEAREST THOUSAND. 


1 

Great | 
Britain. 

Germany 

including 

Hamburg, 

France. 

Austria. 

Holland and 
Belgium . 

Total 

1904. 

84 

1322 

810 ; 

580 i 

298 

3095 



1903. 

1902. 

1901. 

1900. 


Totals .. .. 2981 .. 3141 .. 2483 .. 2298 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending February 28th, in thousands of tons. 
(From LicliV& Monthly Girenlar.J 


Great 

Britain. 

German^' 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

j 

1708 

915 : 

617 

435 ! 

! ! 

510 

4186 

3677 

4228 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
for the current Campaign, compared with the actual crop 
OF THE three PREVIOUS CAMPAIGNS. 


GFroin Zicht* s Monthly Gircular.J 



1903-1904. 

1902-1903. 

1901-1902. 

1900-1901. 


Tons. 

Tons. 

Tons. 

Tons. 

Germ an V 

,1,950,000 , 

.1,762,461 

,2,304,923 

.1,984,187 

Austria 

.1,175,000 . 

.1,057,692 

.1,301,549 

.1,094,043 

France 

780,000 . 

. 833,210 

.1,123,533 

.1,113,893 

Eassia 

1,200,000 . 

.1,256,311 

.1,098,983 

. 918,838 

Belgium 

. 210,000 . 

. 215,000 

. 334,960 

. 333,119 

Holland ....... 

125,000 . 

. 102,411 , 

. 203,172 

. 178,081 

Other Countries 

. 410,000 , 

. 325,082 . 

. 393,236 

. 367,919 


5,850,000 

5,552,167 

6,760,356 

5,990i^080 
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NOTES AND COMMENTS. 


Messrs. Blyth Bros. & Co., Mauritius, report shijments of sugar 
from August 1st to March 10th, at 132,444 tons, as compared with 
96,953 tons for the corresponding period of the previous season. It 
went chiefly to India, the Cape, and the United Kingdom. 


Exports from British Gruiana from January 1st to 5th April, 
1904 : — sugar, 23,906 tons; rum, 793,759 gallons; molasses, 213 casks; 
molascuit, 1,150 tons; cocoa, 8,809 lbs.; against 31,444 tons, 926,874 
gallons; 1,737 casks; 132 tons; and 18,330 lbs. respectively for the 
like period last year. 

The Beet Sugar Movement in the United Kingdom. 

The movement to start a Beet Sugar Industry in the United 
Edngdom continues to make headway, and there have been unofficial 
reports circulating within the last few weeks as to the nature of the 
operations. But until the precise details are all complete and we are 
supplied with reliable information, it would be wiser to refrain from 
setting before our readers an account of the proposed scheme. In the 
meanwhile, however, a note of warning may not altogether be out of 
place. It must not be forgotten that this new industry— new for all 
practical purposes as far as this country is concerned— will have to 
compete with an old established and highly specialized industry in 
(jermany and Austria-Hungary, These latter countries which 
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constitute the chief beet-growing areas of Europe, have by long years 
of competition with the cane-sugar trade, arrived at such a degree of 
skill and perfection in their own line, that no natural advantages 
existing in a certain beet sugar area (such as that of Great Britain is 
alleged to possess) will make up for any want of knowledge and skill 
in the various processes of root production and manufacture of sugar. 
Should this new scheme be undertaken by individuals who have had 
no previous experience, and having had none, yet refrain from 
securing the services of a residential expert to supervise operations ; 
or else deem themselves competent after a few preliminary lessons 
from a “ sugar expert” — in any of these cases their endeavours are 
exceedingly liable to come to grief. It will then be said that this 
country is not suitable for a beet sugar industry ; whereas the real 
reason of it will be the ignorance of the pioneers in the scheme. It 
therefore behoves the promoters to ensure a sufidcency of skilled over- 
seers to he attached to particular districts ; these men may have to be 
secured from abroad or from the U.S.A., but whatever their origin, 
there must he plenty of men who have had a previous wide experience 
in the beet sugar industry. 

The Demerara Chronicle^ in discussing the proj ect to manufacture 
beet sugar in Great Britain, adopts a pessimistic tone which seems 
wholly unwarranted by the circumstances. Our contemporary deems 
that it is only a question of time ere a beet sugar industry, subsidized 
within the limits of the surtax to the extent of £2 10s. per ton, is in 
full swing in the United Kingdom, and succeeds in cutting out the 
West Indies from the home market, all the more since we are debarred 
by the terms of the Brussels Conventiou from granting a similar 
preference to our colonies. But however desirable it might be to 
start a new agricultural industry by means of such a preference in 
our own country, one has to bear in mind that such preferences, in 
the opinion of the majority, come within the sphere of protection, and 
we have it on the authority of Sir IST. Lubbock, whose letter on the 
interpretation of the surtax appears in another column, that there is 
no chance in the present state of political opinion of any such 
preference being granted. Then again while it is true that we are 
debarred by the Convention from granting a preference to Colonial 
sugar, it must be remembered that the Conventiou is for five years 
only, and after that any State a 2)arty to it can, on giving notice, 
withdraw. If^ as we hope may come to pass, the cause of tariff 
reform in this country has made sufficient progress by the time the 
five years terminate, then there is every reason for believing that no 
new agreement will be drawn up that does not enable us to grant 
preference to our own dependencies. Under the circumstances, it may 
be deemed fairly accurate to suppose that by the time public opinion 
is ripe for granting preference to home producers, it may be likewise 
so with regard to Colonial ones. In any case, however bright its 
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prospects on paper, tliere is no substantial ground for supposing that 
the British beet sugar industry will grow by phenomenal leaps and 
bounds and “ cut out the West Indies/’ There is always a demand for 
good cane sugar at home, and it is certain to increase largely in the 
future, so that, other things equal, the home industry will compete 
rather with the trade in beet sugar from abroad than with the 
Colonial cane sugar. 

Mauritius. 

From our Mauritian correspondent we learn that a cyclone passed 
close to the island in the middle of March, but fortunately did only 
trifling damage to the crop. The neighbouring island of Bourbon, 
howeyer, experienced the full force of the hurricane, and there the 
damage done was very great ; 60 per cent, of the crop is estimated to 
have been ruined and several sugar factories are destroyed ; the total 
damage is variously estimated at from seven million to fifteen million 
francs. The prospects of the coming Mauritius crop are satisfactory, 
and a full average return is expected. 

The 1904 Budget. 

The 1904 Budget just introduced into Parliament does not propose 
any change in the taxation of sugar ; tea is the article of consumption 
to be touched this time, and a rise of 2d. per lb. in the existing duty 
is proposed. The subsequent debate brought out Mr. Thomas Lough, 
M.P., in a new light. Hitherto we have known him as a most 
determined opponent to granting any aid or preference to the colonies, 
notably as regards the sugar industry ; but surprising to relate, we 
have him now championing the cause of the colonists, whose tea 
industry is threatened by the increase in the tax. It is not to be 
wondered at that Mr. Chamberlain confined his speech to an amusing 
comment on Mr. Lough’s supposed accession to the ranks of the tariff 
reformers. 


The current sugar crop in Barbados is expected to be a good one. 
Hopes are expressed that it may attain to a total of 60,000 hhds., as 
compared with 35,000 hhds, last year. 


Thet'e is said to be a scarcity of labour in Cuba, in consequence of 
which the harvesting of the sugar crop has been delayed. The 
immigration law at present in force is responsible for this, as it 
prevents a strong influx of able labourers into Cuba to till the fields 
and gather the crop>s. This drawback has been realised by the Cuban 
Congress, and a bill is now under consideration for amending the law 
dealing with immigration. 
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SUQAEED PEODUCTS.’’ 


The first Article of the Brussels Convention declares that all 
bounties on the production or exportation of sugar are abolished, and 
that, “for the application of this arrangement, sugared products 
(^produits sucres) such as sweetmeats, chocolate, biscuits, condensed 
milk, and all other analogous products containing sugar artificially 
incorporated in considerable proportion, are assimilated to sugar,” 
All bounties on the production or exportation of such sugared 
products are therefore abolished by the Convention, and it is evidently 
one of the duties of the Permanent Commission to see that this 
arrangement is carried out. 

It is probable that many delicate questions arise in the course of 
the onerous duties committed to that body, but surely none more 
delicate, complicated and involved than this wide subject of sugared 
products. A direct bounty on sugared products is easily dealt with, 
but a bounty arising from excessive drawback is not to be detected so 
promptly. A surtax on sugar which shall be sufficient to protect 
but insufficient to form a Cartel bounty is a comparatively simple 
matter ; but to devise imj)ort duties on sugared products which shall 
protect the producer in his home market without enabling him to 
raise his price sufficiently to form an export bounty fund, is evidently 
a very complicated undertaking. A third and simpler duty is to see 
that no sugared products are admitted from countries which use 
bounty- fed sugar in their manufactui'e. 

The surtax is clearly the greatest difficulty. So far as the sugar 
contained in the sugared product is concerned, the course is simple 
enough. If the quantity can he estimated the sui^tax would naturally 
be limited to the rate laid down in the Convention. But there are 
other ingredients, and they must be dealt with on the same principle 
if the stipulations of the Convention are to he carried out. This at 
once opens a wide field of enquiry. Duties which will be just 
sufficient to protect and no more vdll have to be discovered for a 
great variety of products. The investigation will he not only 
interesting but useful. It will, in fact, be a continuation of the 
process of tari:ff reform which the Sugar Convention has had the 
honour of originating. “ Dumping,” propeiij^ so called, is only 
possible when import duties are so much above the point necessary for 
mere protection that they enable the producer to make large artificial 
profits and thus form an export bounty fund. That has been stopped 
as regards sugar by the Brussels Convention, and now it will be 
stopped by the same means as regards all the ingredients of sugared 
products. It is a large order, and we trust that the Eeimanent 
Commission will rise to the occasion and discharge their duties in a 
workmanlike manner. 
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THE BETJSSELS SHGAE CONTENTION. 

Under tlie above title Mr. George Martineau, C.B., contributes an 
interesting* and instructive article to tbe Economic Journal (Macmillan) 
wHch is well wortb reading by all those interested in tbe subject. 
As be is writing for a class of readers, whose acquaintance with the 
rise and progress of the bounty system can hardly be of an extensive 
character, he might be pardoned for offering some of the old time- 
honoured arguments, which, if they remain as true as ever to-day, 
are nevertheless too familiar to attract further interest from those 
associated with the sugar industry. Yet, although we have ourselves 
had so many like contributions from his pen, this last one lacks 
nothing in originality of treatment ; many of the facts given will be 
scarcely known to any but those who have followed very closely the 
course of events the last 40 years. 

Mr. Martineau begins with a brief historical retrospect of the 
various events that led up to the present Brussels Convention, and the 
previous diplomatic failures which occurred at periodic intervals. 

Apparently it was Mr. Gladstone who, in this country, fii’st 
considered the advisability of an international abolition of bounties. 
We are told that in lvS64 he took up the subject with a light heart, 
little dreaming that nearly 40 years would elapse before the sugar 
bounty question would be finally settled. The 1864 Convention was 
the result of his policy ; this contained a clause recognising the 
necessity for some penalty against any infringement of its provisions. 
This Convention Mr. Gladstone declared to be ‘‘a beneficial arrange- 
ment, beneficial alike to importers, refiners, and consumers.’^ We 
only wish the Gladstonian politicians of the present day, especially 
one representing a North London constituency, would bear in mind 
that Gladstone, of all other men, in the light of his 1864 policy would 
have approved rather than disapproved of the 1902 Convention. 

The 1864 Convention lasted ten years ; and during that time France 
evaded her engagements, as far as the bounty granted to the Paris 
refiners was concerned (just as now she seems inclined to evade where 
possible the spirit of the 1902 Convention) ; this bounty went on 
steadily increasing, and the climax seems to have been reached in 
1872 when a struggle began at the instigation of the British refiners, 
they being suhseqneiitly joined by the Etqi\o}x f aim cants who suffered 
under the same anomalies. The crux of the matter was that under 
the existing arrangements the French refiners (mainly a few large 
firms in Paris) paid duty on the raw sugar entering into their 
establishments, and getting a drawback on the refined sugar exported, 
secured a bounty owing to differences in the estimated yield. The 
only effectual remedy was to levy no duty till the sugar went out into 
consumption. “By that means the refined sugar which went for 
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export, liaving paid no duty, would receive no drawback and therefore 
no bounty.” This plan involved ‘‘refining in bond.” Our own 
Government was convinced that this remedy was the only efficacious 
one, but it was difficult to get the French Government to move. The 
Paris refiners were so rich and powerful, that although the National 
Assembly were induced to vote for refining in bond, delays in the 
international negotiations enabled this vote to be quashed. 

The 1864 Convention was rendered abortive mainly through the 
obstinacy of France. The 1877 Convention, on the other hand, was 
wrecked through the refusal of the British Government to give the 
security required by the other States, that if the latter abolished 
bounties they would not have to encounter competition from bounties 
in other quarters. In short, the question of countervailing duties, 
here first seriously advanced, was met with a weak non possimus on 
the iDart of our Government. It was the old story of a fear lest the 
immaculate conception of Cobdenism should thereby be tampered with. 
The 1877 Convention consequently came to nothing. 

Mr. Alartineau next proceeds to trace the rise and expansion of the 
German and Austrian bounty systems, which began to attract notice 
about this period. He shows that what was originally started as a 
natural attempt to foster a new industry in those countries and place 
it on a scientific basis, eventually produced some other far-reaching 
results. An inevitable one was that more sugar was produced than 
was estimated; a bounty was consequently obtained out of the 
drawbacks on export, and the glutting of the markets began. 

With the appearance of these new and alaiming features, the 
agitation against bounties was naturally not altogether allowed to 
di’op. In 1879, a Select Committee of the House of Commons, under 
the presidency of Mr. Eitchie, declared that the imposition of a duty 
to countervail a bounty was consistent with free trade. But as the 
law officers of the Grown thought otherwise, and declai’ecl that it 
would he an infringement of the most-favoured-nation clause, the 
Committee’s report got shelved and forgotten. 

kli*. Gladstone, coming into power once more, had the opportunity 
of repeating his earlier attempts in the cause of fair trade, but 
apparently he preferred instead to sacrifice such a thorny question to 
the political exigencies of the day. At all events he transferred the 
conduct of the negotiations from the Foreign Office to the Board of 
Trade, which latter department, openly hostile to the proposed 
changes, did its best to suppress them. 

Ten years passed, and then the urgency of the matter was brought 
to the notice of Lord SaHshury’s Government, who made a weak and 
half-hearted attempt to pass a hill through the House of Commons ; 
a small minority offiered an unreasonable and erroneous opposition, 
whereupon the bill was promptly withdrawn. This involved ten 
years’ more inactivity. 



211 


Apparently the present Government, when the question was placed 
before them in 1898, were morefavourable to the abolition of bounties, 
but in the absence of an authoritative mandate, they appeared unable 
to summon up enough courage to take the bull by the horns. Two 
years later, in the opinion of Mr. Martineau, the mandate was forth- 
coming, in the shape of a resolution passed by a large majority at the 
Congress of Chambers of Commerce of the Empire, held in London, 
declaring in favour of a Convention with a penal clause. The ice was 
now broken, and the way was paved for the subsequent successful 
negotiations and Convention. 

Here Mr. Martineau takes the opportunity to explain in brief the 
nature of a more dangerous form of bounty which has risen within 
the last few years. He refers to the Cartel bounties, which he has so 
often described and exposed in our columns. It appears though that 
this system originated in Eussia, where it was under direct 
Government support; while the German and Austrian industries, 
who followed the example set them by Eussia, were private 
combinations of the beetroot sugar manufacturers, who took advantage 
of the high “surtax” existing in their respective countries to raise 
prices at home and undercut their competitors in outside markets. 
We know what effect these Cartels had on the imports of Erench 
sugar into the United Kingdom; the latter all but ceased for six 
months or so at the beginning of last year. 

The Austrian Cartel obtained more than 9s. per cwt. of sugar 
consumed, and provided an annual Cartel fund sufEcient to allow a 
bounty of 4s, 8d. per cwt. of refined exported. The German Cartel 
secured nearly Ss. per cwt. of sugar consumed, sufficient to furnish a 
bounty on exported refined of os. od. per cwt. 

Mr. Martineau then goes on to discuss the definitions in Article I. 
of the Convention, which undertakes to suppress direct or indirect 
bounties and proceeds to define some instances of the way in which 
such advantages may result from State legislation, These are 
classified under sub-divisions. 

Definition (/), Advantages derived from any surtax in excess of 
tbe rate fixed by Article III.,” was, we are told, inserted at the 
instance of the British Delegates, in order to put a stop to the Cartel 
bounties. Indeed, the Delegates wished to define Cartel bounties as 
advantages derived from any surtax, but had to accept some limitation, 
which legalised a surtax not exceeding 2s. fid. per cwt. 

“ These then are the salient points of the Convention. The decision 
to abolish all bounties; the establishing of manufacturing and 
refining ‘ in bond’; the limitation of the surtax ; and the security of 
the contracting Powers that bounty-fed sugar will no longer be 
tolei’ated in their respective territories.” 

One would naturally not expect this article to conclude without 
some explanation of the present status quo in the sugar market, where 
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prices still seem so low, and expressions of disappointment are coming 
in from far off cane sugar lands as to the very low prices still ruling 
with them. Some of these countries seemed to think that the 
Convention had only to come into force for prices to promptly go up 
to the natural price (about 9s. per cwt.). They did not take into 
account the fact of the world’s market being glutted with bountied 
sugars, and the appreciable time that would be required to work them 
off. 'This process is in course of accomplishment and ere very long 
the influence of the old bounties on stocks should speedily fade away. 
Then prices will range round the cost of production, which means 
that extraordinary fluctuations need no longer be looked for. 

As to the pros^^ects of the cane sugar producers, Mr. Martineau 
writes in no uncertain tone. “ The cane sugar producers will 
undoubtedly have a great revival. They wanted security — a fair field 
and no favour — and could not get it. Now that it has at last been 
given to them they will no longer hesitate to invest capital in their 
industry. They can, with good ap)pliances, produce a great deal more 
sugar per acre than their European competitors. There is, therefore, 
every prospect of their reducing still further their cost of production, 
which already stands Is. per cwt. below that of Europe.” 

In concluding his interesting article, Mr. Martineau makes some 
comments on the strange decision of the British G-overninent to 
prohibit the importation of bountied sugar rather than to countervail 
it. Their idea seems to be that a duty may not be in accordance 
with the principles of free trade, whereas prohibition is. But Mr. 
Martineau very accurately points out that the countervailing duty is 
levied on the bounty, not on the sugar. The bounty is accepted for 
the benefit of the whole nation of taxpayers and is put in the 
Treasury ; the sugar is then left to compete with all other sugar on 
equal terms. ‘ ‘ Therefore under a system of countervailing duties we 
do not lose the benefit of the bounty, we do no injustice to the 
bounty-fed producer, and we save the consumer from the danger to 
his interests arising from the effect of boimties in discouraging and 
eventually destroying his natural sources of supplju” 

But none of these arguments can be used in favour of prohibition. 
The sugar is simply shut out and has to find other markets where it 
will be sold for what it will fetch and will create the same injury to 
the consumer by discouraging and reducing the natural sources of 
supply as if it were admitted free into this country. The British 
producer will therefore suffer the same injury, and the British 
consumer will be deprived of the sugar.” And, it might be 
added, the British Exchequer will be ’robbed of the amount of the 
countervailing duty. 
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SCIENCE IN SUdAE PEODUCTION. 
By T. H. P. Heriot, E.C.S. 


[Continued from page 165 .) 


2. The Improved Eavt Material. 

(fi) Tlie valued character is inherited from a selected pedigree. 

A cultivated plant is not merely the product of field-culture, but 
also of hereditary laws, so that the selection of the seed, or other 
planting material, affords another op]3ortunity for improving the 
stock. 

In order to grasp the significance of our present study, we should 
first point out that Nature never produces a' facsimile. Between 
parent and offspring there is a certain range of variability which is of 
great importance for the following reasons. 

In the animal and vegetable kingdoms we find a possible rate of 
increase vastly in excess of the earth’s capacity to support life. Con- 
sequently, only a small minority live to j)ropagate their kind, and 
these few are the fittest which survive the “ struggle for existence.” 
In this universal competition trifling advantages may ensure the life 
of the individual ; the weaker or less fit are destroyed, and the sur- 
viving minority are those best adapted to their surroundings, and able 
to transmit their peculiar advantages to their offspring, 

Nature’s methods are tentative; her modifications may, or may 
not, be useful to the individual. She submits them to the test of 
future generations, in which the useful qualities will invariably be 
retained, whilst the indifferent or harmful become extinct. This 
sifting process has been termed “ Natural Selection.” 

Man, as a student of Nature, observes that like generally begets 
like, and can therefore propagate such of Nature’s varieties as appear 
to him useful or beautiful. “Artificial Selection” then determines 
what varieties shall be preserved, and the art of the breeder consists 
in detecting minute differences between parent and offspring, and in 
fixing and developing such differences by breeding from carefully 
selected individuals through a long series of generations. He is 
guided in his choice by commercial interests, love of sport, aesthetic 
tastes, &o. ; his pedigreed animals and cultivated plants bear evidence 
of his skill and perseverance. 

As a rule, the breeder seeks to develop such visible qualities as size, 
shape, or colour, but in a few cases the valued character is less 
apparent. Thus, in the saccharine richness of the cane and beet, the 
cultivator must appeal to science to determine which individuals 
should be selected as stock for perpetuating the desired quality. 
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The Beet. 

Special methods in the held having evolved a valuable saccharine 
23lant from a very inferior stock, the next step in scientific beet culture 
was to fix the newly acc[uired characters in future crops. The sugar 
beet being, in a sense, an abnormal variety, the tendency of the 
seedling was to revert, or degenerate, to the old and inferior qualities 
of the forage plant. Hence the importance of selecting the seed from 
those beets which contained the highest percentage of sugar, and of 
rejecting all seed yielded by inferior specimens. But, although a 
rich “ beet-mother” will reproduce rich seedfing beets the latter are 
not all of equal value ; some being richer, and others ];)oorer than the 
parent-root. Consequently, by always selecting the richest beets for 
seed-production the saccharine value of successive crops has been 
gradually raised to the present high level in such a manner that we 
may state that the “ improved beet ” of to-day is the joint product of 
field-cultui'e and seed-selection. 

Eef erring to page 110 it will be noted that the sugar beet does not, 
under normal conditions, produce seed until the second year. To 
prevent destruction by the winter frosts, the beets intended for seed 
are removed from the field at harvest, and carefully preserved for 
replanting the following year. 

Science discovered that the richest roots, and therefore those best 
adapted to serve as beet-mothers, were more deeply embedded in the 
soil, of more regular shape, and of greater density, than the poorer 
varieties. These observations were therefore the first guides to 
Artificial Selection, Books and pamphlets were freely circulated 
among the beet farmers, instructing them in the selection of the 
richest roots for seed-production by observing their habits of growth, 
and finallj’’ selecting only those roots which sink when plunged into 
brine of 3’^‘5 density. The densest roots were to be carefully preserved 
through the winter in silos, and replanted in good soil in the following 
spring, when the roots would throw out new foliage, blossom, and 
eventually bear seed. The latter was to be collected in the autumn. 

These simple observations and tests were admirably adapted for the 
farmer, but were not of sufficient accuracy for the scientist and sugar 
manufacturer, because the apparent density of the roots might be 
largely due to saline impurities and not to sugar. In process of time 
the test was abandoned, and the roots— selected by their aj)pearance 
in the field — are now sent to the chemist’s laboratory to be individually 
tested for richness in sugar. This is eifeoted by removing only a 
small portion of each root sufficient for the analysis, and without 
injury to the future life of the root when replanted. Boots which 
show the highest percentage of sugar are preserved as beet-mothers, 
and all inferior roots rejected for this purpose, and sent to the factory. 

Seed selection soon became a distinct industry. Vast laboratories 
have been built, with steam power for driving the special machinery 
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for sampling* the roots. The methods of analysing the root have also 
been brought to such a degree of accuracy combined with speed that 
a chemical staff of seventeen persons can analyse ten thousand roots 
per day. These wonderful establishments supply beet-seed to all 
parts of the world, and great reliance can be placed on the high 
quality of the supply. The large usines generally supply their 
cultivators with seed which has been similarly tested by “ chemical 
selection ” in the large laboratories attached to the factories. 

The initial extension of the industry throughout the continent made 
it imperative to study the effects of climate and soil on the improved 
beet, and to acclimatise the plant to different districts and countries. 
Systematic selection in the laboratory, continued year by year, has 
now evolved many varieties, each of which is specially adapted to 
local conditions of soil and climate. 

The sugar-beet is the product of a century of scientific culture, and 
it would be rash to assume that it has even now attained its final 
degree of perfection. We have already stated that field- culture offers 
scope for further improvement should future fiscal conditions render 
it practicable. 

The Cane. 

The propagation of the cane from cuttings, which has so far proved 
the only practical method of reproduction, has not yet supplied the 
planter with a richer cane. Hope was entertained in some quarters 
that the cane would benefit by the same methods of selection adopted 
for the beet when, in 1893, an expert in Louisiana claimed to have 
raised sweeter canes from cuttings or tops selected from rich parents. 
Unfortunately for the cane industry his conclusions were not based on 
sufficient evidence, and have been entirely negatived by experiments 
extending over three years at the Barbados Experimental Station. 
Experts now conclude that canes raised from cuttings inherit the 
characters of the ancestral stock rather than those of the parent cane 
from which the cuttings are obtained. 

It is still an open question whether the cane produces bud- varieties, 
tbat is to say, abnormal canes springing from stools of well known 
varieties; but this occurrence is probably extremely rare, and the 
search for a sweeter sport-cane has consequently been abandoned. 
Attempts to produce an hybrid cane by the familiar method of 
gi'afting have also proved valueless. 

Until within the last two or three years the only choice offered to 
the planter was in the cultivation of varieties imported from other 
cane-growing countries. The systematic examination and comparison 
of these varieties was not undertaken until 1888, when Grovernment 
experts, attached to the West Indian Colonies, came to the assistance 
of the industry. 

Our historical notes sufficiently indicated the variety of climates 
and soils in which the cane has been cultivated, and these frequent 
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changes of habitat have given rise to some 40 di^erent varieties of 
canes ^?hich are to-day known and classified. The following opinions* 
of a Java expert in the fifties have been fully confirmed by recent 
researches : — 

‘‘1. That every (sugar cane) region is peculiarly adapted to the 
culture of one or other variety of cane, the causes of which science 
cannot accurately determine. 

“ 2. That we shall be led to false conclusions if we judge of the 
qualities of a variety of cane, suited to a certain district, by the 
qualities shown by the same cane when transplanted into conditions 
of inferior culture. 

‘'3. That the sugar cane, like a great number of other vegetables, 
is improved by continuous cultivation. 

“4. That it is not always advantageous, and that it may be 
imprudent to replace on a large scale, in a given locality, a good 
variety of cane by another variety which gives better results in a 
difierent region.” 

We may therefore conclude that although man has been the agent 
in transplanting the cane from one country to another, other agencies, 
working through natural selection have given rise to the above 
mentioned varieties and have adapted each to local conditions. After 
ten years’ experimental cultivation at the Botanic Gardens of 
Demerara, Professor Harrison came to the conclusion that no known 
variety exceeds the average yield of the “ Bourbon,” but that the 

White Transparent,” which is very slightly inferior in this respect, 
is a much hardier cane and might therefore replace the “ Bourbon ” 
on certain soils. 

It is a remarkable fact that the possibility of raising cane from 
seed was not known, or else discredited in the West Indies about 16 
years ago, although seedling canes had been long known in the East. 
Having, therefore, failed to enrich the older varieties of cane by 
selective methods of breeding, scientists have more recently turned 
their attention to the cane seed and the rearing of seedling canes. 

Changed conditions of life are pow^erful factors in causing variation 
and it seems probable that so vital a change as the method of 
reproduction may account for the extraordinary variability of the 
seedling cane which resembles a true sport.” The fact that the 
saccharine richness of the parent cane, or even of the parent stock, is 
not inherited by the seedling renders it impossible to pursue those 
methodical methods of selection employed in the beet industry. But 
in this tendency to excessive variation lies the hope of finding one or 
more strongly marked variations in the desired direction ; hence, the 
persevering search during the past lo years for a seedling of higher 
saccharine value than any known variety of cane. 

^From. the Sugar Cane, August, 1897. 
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It will be evident tbat the cane seed, as a means of propagation, 
would be very uncertain, were it not otherwise inpracticable. But, 
as a starting point for the perpetuation of improved qualities by the 
customary method of planting, a rich seedling cane would be a 
valuable disco veiy. 

To select from among many thousands of seedlings those few 
individuals which have spontaneously varied in the desired direction 
is a task which only scientific method could attempt or bring to a 
successful issue. 

This important work was commenced in 1889 by Harrison and 
Bovell, at Dodd’s Experimental Station, Barbados, and has since been 
actively followed up by other experts. 

The discovery of a valuable seedling necessitates three series of 
experiments — 

1. The small plot, for the preliminary sorting. 

2. The large plot, for the analytical study of the cane. 

3. The Estate field for the final test under ordinary working 
conditions. 

The cane industry is indebted to Government chemists and botanists 
for the laborious work entailed by the two preliminary stages of 
the research. Their results, published in the official reports and 
reproduced in this journal from time to time, are only provisional and 
of little practical value to the planter. To illustrate this point we 
reproduce some interesting data drawn up by Howard* from which it 
is seen that the yields in sugar per acre obtained at the Botanic 
• Gardens tend to be much higher than when the same canes are grown 
under ordinary field conditions. 

Tol^s Sacchabosb in the Juice pee Acre. 


Canes. Estate. Bot. Gfardens. 

Bourbon 2’61 .... 2’28 

625 3‘50 .... 5*65 

95 2*72 .... 2-56 

145 . . . . . .... 2-48 .... 4-94 

74 2-48 . .. 4*23 

147 B 2*40 .. . 5*64 

109 2-42 . 4-06 

78 1*7() .... 2*62 

Averages 2*54 .. 4*00 (or IJ tons in excess). 


These increased yields fx*om the experimental plots may perhaps be 
accounted for by the excess of light and air, and the more efficient 
weeding which such small plots must receive; also to the perfect 
maturity of the cane when reaped and analysed. These small plot 
experiments, however misleading to the planter, are unavoidable, and 
should be regarded merely as a method of sifting the valueless 
seedlings from those of more or less promise. 

Sugar Cane E.Kperiments at British G-uiaiia.”— VuL y., p. 246. 



218 


Many thousands are annually germinated in British Gruiana alone, 
■whilst the same work is being followed up in Barbados and Trinidad. 
Thus, in the former colony, 313,000 seedlings were raised from 1896 
to 1901, but of these only 19,000 — or about six per cent. — showed 
sufficient promise for further trial. The large inaj ority of the latter 
have on more critical examination proved inferior sugar producers, 
and, finally, only some two dozen seedlings are recommended for 
experimental cultivation by the planters. 

Prof. Harrison draws the following general conclusions* as to the 
characters of seedling canes : — 

It is not possible to form an opinion as to the probable richness 
of the seedling progeny from the richness of the parent cane. This 
is applicable not only to the actual seedling but to canes propagated 
from it by cuttings. 

“2. In the majority of canes the saccharine richness of the parent 
variety appears not to be transmitted either to the actual seedlings 
or to canes propagated from them by cuttings. But in the cases of a 
few varieties there has been found a tendency for the seedlings to 
approximate to the sugar contents of the parent kind. 

“3. Similar conclusions hold good with regard to the percentage 
of non-sugars (gums) present in the juice. The glucose-contents, 
and therefore the glucose-ratio and, in part, the quotient of purity, 
are governed by the relative degree of maturity of the canes examined 
and analysed. 

“4. Except in some of the more inferior kinds, among both the 
old varieties and seedling varieties, the size of the individual cane 
from which the seed is taken apparently in no way afiects the size of 
its offspring, but there is no doubt, as has been repeatedly shown 
during the experiments, that the average size of the parent variet}^, 
with occasional conspicuous exceptions, closely governs the size of its 
offspring. 

“ 0 . Experience has not altogether confirmed the earlier experience 
with canes obtained from the seeds of seedling canes. Although the 
majority of the seedlings obtained from the seed of the seedling 
varieties shows deterioration, some have been obtained of considerable 
promise. 

‘ ‘ 6. The fertility of seeds obtained from seedlings is far greater than 
it is in those obtained from the majority of kinds of the older canes. 

7. While the seedlings of the older varieties with hut few excep- 
tions show marked tendency to variation, the seeds obtained from 
seedling varieties do not possess this property to anything like the 
same extent, and in many of them the offspring appears to come 
fairly true to parentage ; this is especially the case among those we 
have studied with No. 95 and 74. 

* “ fieport on the agricultural work at the Botanic Gardens and the Government 
laboratory for the years 189c-1902.’* 
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“8. The range of variation among the seedlings is far greater in 
those obtained from parents which are striped than amongst those 
derived from self-coloured canes, and this is so with regard to colour, 
size, and sugar contents.” 

The final and crucial tests must be made by the planting com- 
munity, and are now in progress. The general opinion of the 
planters appears to be that some of the seedlings do well on old lands 
where the Bourbon gives very inferior returns, and the Demerara 
“ Argosy ” makes the following statement : — There are about 7,500 
acres under seedling cane cultivation, and so far it cannot be said 
that any seedling cane has been grown which in all round good 
qualities is equal to the Bourbon.” 

We must therefore refrain from drawing any conclusions at present 
as to the results of incomplete experiments, but, before concluding 
this paper we would enquire ; Is the Industry competent to investi- 
gate this subject ? 

We think not. The avei’age planter and overseer are not 
experimenters, and have many other duties to attend to. Yery few 
estates have even one resident chemist, and he is generally tied down 
to routine analyses of the factory products. Attempts to cany out large 
scale experiments without an adequate scientific stafi are hopeless, 
and had better be abandoned at the outset. 

We do not deny that experiments have been, and are now being, 
made under these adverse conditions, but an examination of the data 
so obtained generally indicates that time and paper have been wasted. 
Nothing is easier than to collect incorrect data ; few things more 
difficult than to obtain one accurate and reliable figure. Inaccurate 
statistics may have an imposing appearance, but besides being 
worthless they may be seriously misleading. Bor example, an 
inferior seedling shows a splendid return of sugar per acre, owing to 
some miscalculation or a faulty method of experiment. The statistics 
are believed and acted upon by the proprietors, and a large acreage 
planted with disastrous results. This will probably be attributed to 
an unfavourable season until repeated failures prove the former data 
unreliable. 

The first point to be decided is whether any of the seedlings recom- 
mended by the Grovernment experts are of sufficient prorhise to 
warrant the expenditure of time and money necessary to test its com- 
mercial value. Assuming this to be so, the next step will be to 
engage a scientific stafi to arrange and carry out the experiments. 
Such work would involve : — 

1. The chemical analysis of the soils selected for the experiments, 
and a suitable application of manures to ensure a fair standard of 
fertility, and to thus minimise the errors due to diffierenoes of soil. 

2. We would advise large plot experiments before attempting the 
actual field trials for the following reasons : — 
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f a. J To obtain an ample supply of good tops. 
fb. J To determine tlie actual weight of canes when this might be 
impossible on a large scale. 

^ c.J To determine the best method of sampling the cane in the field. 
f cLJ To ascertain the age of maturity by analysing average samples 
of cane at fixed intervals. 

fe. J To observe the resistant power of the seedling to disease and 
attacks of insects. 

ff, J To ascertain the saccharine value of the crop by milling 
average samples in a powerful hand-mill ; weighing the juice and 
megass ; analysing each, and calculating the results back to the 
original cane. 

( (j.J To obtain an approximate idea of the fuel value of the megass, 
by noting its physical qualities and determining the percentage of 
fibre. 

The experimental plot should be accurately marked out in the centre 
of the selected field, and surrounded by the “Bourbon” or other 
staple variet}^ planted in the same manner on the same date, so as to 
ensure normal conditions as regards access to light and air. The 
weeding and trashing of the entire field would be carried out in the 
usual manner. 

The above observations {h to g) should be made on an equal area of 
the adjacent “Bourbon” variety for direct comparison with the 
seedling. Such plot experiments would be entirely independent of 
the factory mills; they would be of a more practical nature than 
experiments at the Botanic Gardens, and would give a fair indication 
of what yields might he expected from a large area. 

3. The actual field experiment would involve : — 
f a,J The selection of good tops, and supervision of the planning of 
at least ten acres of the same field. 

fh.J Analyses of samples of canes at fixed intervals in order to 
determine age of maturity, in confirmation of [d] for the plot 
experiment. 

f c.J The supervision of the reaping, transport, and weighing of 
the cane, or, where the cane is not weighed, of the measurement of 
juice and weighing of the megass. 

f clj The control of the factory to enable the entire experimental 
crop to be separately milled; the yield of juice observed, and the 
actual yield of commercial sugar determined. 

e.J Analyses of samples of juice and megass representing the 
whole acreage ground. 

f'f.J An experimental “ rim” of one steam boiler to determine the 
fuel value of the megass. 

Unless the whole acreage of cane under exjieriment can be separately 
ground and worked up to dry sugar, we are of opinion that the field 
experiments should not be attempted: the main object of such being 
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to determine the manufacturing yield, and the all-round suitability 
of the cane and juice for treatment in the factory. We have no faith 
in calculating the commercial yield by assuming any given extraction 
on the sugar present in the juice, because such factors entirely ignore 
the relative purity of the juice, and the influence of certain impurities 
on the final yield of sugar. 

The fuel value of the megass is a most important consideration in 
judging the qualities of a cane, and can only be ascertained by actual 
trial as proposed under (/). 

We learn that estates factories have experienced considerable 
trouble owing to the inferior quality of the megass when milling 
certain varieties of seedling canes, which necessitates the latter being 
ground along with other cane in order to keep up the steam pressure. 
Surely such inferiority is sufficient to condemn any seedling offhand, 
unless there is good reason for believing that the increased yield of 
sugar will cover the cost of ^additional fuel, which is highly improbable. 
The analyses of the canes from the estate plot” should enable such 
inferior qualities in the seedling to be recognised, or at least, indicated 
before the final test on a large scale is attempted : time and trouble 
would thus be saved. 

The work, as indicated in the foregoing scheme, would be largely of 
a chemical nature, requiring a staff of at least three chemists in a well 
equipped laboratory. Previous experience of the cane industry would 
not be essential as their work would be confined to the analyses. A 
competent sugar chemist, with practical experience of the cane, would 
arrange and supervise the experiments in the field and factory. He 
would require the assistance of an overseer in the field in addition to 
his chemical staff. 

But we fear that few proprietors would appreciate such an increase 
to their staff when, as at the present day, one resident chemist is 
generally considered superfluous. Admitting the financial difficulty, 
we suggest that the industry should co-operate in furnishing the staff 
for conducting the experiments in a thoroughly scientific manner. 
Peliable data obtained on one estate only would he of greater value 
to the industry at large than the conflicting and uncertain results 
obtained by the misdii’ected efforts of the individual planter. Such a 
staff could, in course of time, carry out experiments in the various 
West Indian colonies on such estates as co-opei’ate in the research. 
fTo be eontimml.) 


Cane farming in Natal seems to be on the decline, owing, it is said, 
to there being no satisfactory arrangement as to the basis en which 
the planters are to he paid for the canes. As everywhere else small 
cane farming is proving a success, it is a pity that Natal should prove 
an exception to the rule. 

17 
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DUTY FEEE SUGAE EOE INDUSTEIAL PURPOSES. 

By SiG3kiTJN-D Stein, Sugar Expert, Liverpool. 

There is at present a great agitation going on in Germany, France, 
and Austria to obtain the use of duty-free sugar for industrial 
purposes. The production of sugar, either beet or cane, is increasing 
from day to day. The consumption of the sugar cannot keep pace 
with the production, therefore the question has arisen as to how 
sugar can he utilized in other directions, besides as human food. 
After the Continental States had granted the free use of sugar and 
syrup as cattle food, the British Government last year acceded to the 
request to allow syrup or molasses, which are used as cattle food, to 
he exempt from any duty whatever. 

There are other fields, and very large ones too, where sugar could 
be used in large quantities if the Excise and Customs authorities 
would allow it to be used duty free ; such industries as the textile 
industries, paper industries, and soap manufactories. As far as I can 
recollect, the Austrian and Hungarian Governments have been the very 
first to allow (18 months ago) the free use of glucose, after it had 
been denatured, to be used in the above named industries. Of course, 
a few restrictions had to he made by these two Governments, viz. : — 
(1) That a special licence he required for the purpose, (2) that the 
manufacturer use at least ten tons of sugar per annum. If any 
misuse of these facilities was detected, the manufactmnr would lose 
the licence. The process of denaturing is a very simple one. The 
manufacturer has simply to make an apphcation to the Excise 
Authorities two days before he wishes to use duty-free sugar. The 
denaturing is then carried out with chloride of magnesia, and this 
process must be completed according to tbe instructions, and in the 
presence of, the Excise Authorities, and the mixture must be at once 
used up. Naturally a heavy penalty is imposed on manufacturers, 
merchants, or agents who should try to extract the chloride of 
magnesia again, and so evolve a sugar which could be used as human 
food. 

Similar arrangements could be made in this country and large 
quantities of sugar would find their way into the industries. The 
question of so using surplus sugar is a very important one for the 
British sugar industry. First of all, not only white sugar could be 
used, but sugar-house after products could be utilized. The formation 
of a British beet sugar industry is getting nearer to an accomplished 
fact, and therefore there is no reason why sugar which is home 
produced should not he as weE utilized for industrial pux’poses as for 
consumption. The British authorities would simply have to work on 
lines similar to those already existing in Continental countries. For 
using sugar in particular trades, the best denaturing mediums 
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can easily be found and by strict supervision any fraud could be 
prevented. 

A great use is made of sugar in the manufacture of soap. About 
two or three years ago, a Saxony soap works asked the local 
authorities to allow them to use duty free sugar for soap making ; 
and they got the right, subject to certain conditions, to use white 
sugar duty free for making transparent soap. The sugar had to be 
kept in a closed warehouse, of which the keys were in the possession 
of the authorities. If the sugar is to be used for soap making, it has 
to he mixed with soap in the proportion of three cwts. of sugar to one 
ton of liquid soap, and kept for half an hour at a temperature of 
165°F. If this is done there would be no possibility that the sugar 
could be utilized again for human food. 

A great quantity of sugar could be used in the leather trade. As 
the matter stands at present it is impossible to use great quantities in 
this industry, on account of the heavy taxation. The best way to 
remedy this would be for those trades which desire to use duty free 
sugar to make application to the Excise and Customs authorities, 
and no doubt the latter after careful investigation might find 
it convenient to allow duty free sugar to be allocated to them. The 
revenue would lose nothing because the sugar tax in this country is 
simply a consumption tax, and if a certain quantity of sugar were to 
be used in certain other trades, such sugar would have to be replaced 
by further imported or home manufactured sugar. 


ON THE QUANTITY OF UNEEE RENTABLE SUOAE 
PEESENT IN CANE MOLASSES.* 

By H. Pellet and Gr. Meuniee. 

Eor some years past, considerable attention has been paid to the 
important question regarding the nature of the reducing sugars 
existing in cane molasses, and theii- value from the point of view of 
fermentation, /.e., for the production of alcohol. 

Prom a certain number of experiments, either in the laboratory or 
in the course of daily practice, it appeared that the greater part of the 
reducing sugar contained in cane molasses ferments and yields 
alcohol. 

But, on the other hand, on analysing the wash after fermentation 
one always found a certain amount of reducing matter that had 
escaped fermentation and the proportion of which varied. To begin 
with, the molasses of cane factories is itself subject to large varia- 
tions in composition ; whereas in certain factories molasses is 
produced having 25 or 30^ of reducing sugar, and 30 to 25^ of 


Eead at Berlin Congress, 1903, 
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crystallisable sugar, in otber factories molasses occur having 40 to 4o^ 
of crystallisable sugar and 15 to 10 % only of reducing sugar. These 
proportions depend 

1. On the quality of the cane. 

2. On the method of working uj). 

3. On the process adopted for purification of juice, &c. 

It may be asked what is the nature of the reducing sugars existing 
in cane molasses? It is at any rate known that they are formed 
chiefly of dextrose and levulose together with a trace of either 
mannose or “ glutose.”*' The following for example is an analysis 


of Egyptian cane molasses. 

Dry matter 73-28 

"Water 26*72 

Crystallisable sugar 36-40 

Dexti’ose 6*10 

Levulose 8*48 

“Glutose” 2-40 

Mannose 0*20 

Mineral matter (not 00^) 8*40 

Organic matter 11-30 


100-00 

Hence we find 2 to of reducing matter other than dextrose or 
levulose present in the cane molasses. We must bear in mind 
that the “glutose” has half the reducing power of invert sugar on 
copper solution, and that it is entirely unfernientable ; whereas 
mannose has the same reducing power as invert sugar and is 
completely fermentable. One can therefore state a 'priori that 
“ glutose ” is the only one to be considered. It exists as 2-40| of the 
molasses but as it reduces Eehliiig’s liquor by one-half, one finds by 
analysis only 1*20 as non -fermentable matter. This is the minimum 
amount present. In a word,. it may be stated that the fermented 
wash of cane molasses contains all the glutose” existing in the 
molasses and which will be represented b}’- one-half its weight in 
reducing sugar. 

Let us, however, see what occurs in practice : — per cent. 

Taking a t 3 q)e of molasses corresponding to crystallisable 

sugar 41 

Reducing sugar calculated in crystallisable sugar 13 

54 

After fermentation under fairly good conditions, one finds in 
the lees a certain quantity of reducing matter, amounting to 5, 6 
or 8 grammes per litre ; whence a loss of fi'om 2*2 to 3*5 of reducing 

* The term “ glutose” employed by the authors is not familiar in the technology of 
cane sugar.— (Ed. 
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sugar per 100 grammes of molasses. In a beet distillery, on the 
other hand, the quantity of reducing matter found after fermentation 
is feeble and amounts to practically nothing under well conducted 
working. Cane molasses contains an appreciable quantity of non- 
fermentable reducing matter which in practice corresponds to an 
average of three per cent, of the molasses, when the reducing matter 
is determined in a special manner. 

The determination of the amount of reducing sugar after fermenta- 
tion presents some difficulties. This is done by means of the copper 
test, weighing the precipitate of copper oxide and following all 
the necessary indications mentioned by one of us in order to obtain 
exact and comparative results. 

But we doubt whether the estimation carried out directly on the 
fermented liquid furnishes the total of non-fermentable sugar, 
and whether there does not remain either crystallisable sugar or 
another substance transformed into a reducing agent by the hydro- 
chloric acid. 

After several tests we found, in fact, that the amount of 
reducing matter after inversion was always higher than before 
inversion. But on the other hand, it was discovered that the 
diSerence appeared to decrease in proportion as the quantity of 
reducing matter also diminished before inversion. 

Thus after certain tests which indicated not more than 2 to 2*2 
of non-fermentable sugar before inversion we found practically the 
same result after inversion, yet when we found 3 or 3' 5 of non- 
fermentable reducing sugar before inversion (per 100 gr. of molasses) 
we found 3*8 to 4* 5 after inversion. 

Is the difference caused by the existence of crystallisable sugar still 
incompletely transformed? This is possible. With polariscopic 
analysis it is difficult to discover the presence of crystallisable sugar 
because the resulting deviations are so feeble and the liquors highly 
coloured, and the least error involves a great difference in the results. 

To carry out the fermentation of cane molasses there is need in our 
opinion to determine the total amount of non-fermentable sugar both 
before and after inversion, and to note the difference between the 
two results. 

Again, is it possible to obtain the complete fermentation of the 
reducing matter in cane molasses ? Only experiment can prove this. 

In the laboratory, fermentation experiments always indicate some 
unfermented sugar, but, on the other hand, certain yeasts appear 
more active than others. 

What we have chiefly wished to demonstrate in this note is that 
cane molasses contain a certain amount of unfermentable sugar 
and that this explains why writers have not agreed as to the 
proportion of fermentable reducing agents, which have been fixed at 
from 80 to 94 per cent. 
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As the proportion of unfermentable sugar may be reduced by 
well conducted work with suitable yeast, we consider it advisable to 
determine the amount of reducing sugars in the lees before and after 
inversion* 

In conclusion, we should state that the analysis of cane molasses 
presents many difficulties in obtaining an exact estimation of the 
crystaliisable sugar and of the reducing agents, and that so far the 
method which appears to give the most accurate results is that 
adopted hy one of us ; this has been verified during the last few years 
by several of our specialist colleagues. 

LEEWARD ISLANDS. 

Experiments with Varieties oe Sugar Cane during the 
Season 1902-3. 

The annual .report, issued by Mr. Francis Watts, Government 
Analytical and Agricultural Chemist at Antigua, is just published, 
and, as on former occasions, we reproduce below a summar}’' of the 
chief points set forth. The experiments detailed therein have been 
conducted on the same lines as those previously reported on in past 
years, and it has been an essential feature that the canes should be 
cultivated in the same manner as the ordinaiy crop of the estate, so 
that close comparisons might he instituted. Antigua and St. Kitts 
have again been the scene of the operations. 

Antigua. 

In Antigua the rainfall for the season has been abnormal. April, 
May, and June, in many places, were unusually wet months. A dry 
period then followed ; while in November an extremely heavy rain 
fell, followed again by a drought. In other places the rainfall proved 
beneficial, and large crops resulted. Thirty-five selected varities of 
plant cane were cultivated at one station, and twenty-three varieties 
on the remaining six stations. Pen manure was invariably used to 
the exclusion of artificial manures. 

Table I. gives the means of results obtained with plant canes in 
Antigua. The returns per acre both of canes and sucrose are 
considerably smaller than last year, owing to the nature of the 
rainfall. The dry reaping season resulted in less juice being 
expressed per ton, but that was con-espondingly richer in sucrose, 

B, 208 again heads the list, thus confirming the opinion that it is 
worthy of careful attention on the part of planters. Not only does it 
pioduce a heavier tonnage of cane, but it is even more conspicuous 
for the quality and remarkable pmity of the juice it yields. It 
likewise retains an excellent character when judged as a ratoon cane. 

White Transparent occupies sixth place this year, as compared with 
twentieth last year while the much vaunted B. 147 still occupies a 
relatively low place in these expeiiments. An interesting table appears 
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for the first time in these reports ; it gives the relative positions (based 
on sucrose yield) occupied by the varieties of cane during the past 
four seasons, together with the mean for the four years. This table 
is worth studying, and is reproduced below (II). It must be pointed 
out, however, that several very promising canes, — e.g, B. 208 — are not 
capable of inclusion in this comparison, owing to their being introduced 
at a later date than 1899-1900. It will be seen that B. 109 has 
improved considerably, and it seems to have outgrown the suspicions 
originally attached to it. 

Ratoona . — The mean results are given in Table III. A comparison 
with last year’s report shows that five out of the six which then 
appeared at the top again head the list. From the table it will be 
seen that nine varieties, in which some interest centres at Antigua, 
ratoon very well. Sealy Seedling heads the list, followed by B. 208, 
which latter yields a remarkable juice average of 2*36 lbs. sucrose per 
gallon. There is satisfactory reason for believing that those canes 
which commend themselves as plant canes have also the property of 
ratooning well. 

Table I. 

PLANT CANES. 

Means deduced prom 14 Plots of each Yariety of Cane. 


No. 

Name op Cane. 

Cane. 

Juice. 

Sucrose. 

Tons 

per 

acre. 

Gallons 

per 

acre. 

Gallons 

per 

ton. 

Pounds 
per gallon 
of Jin’ce. 

Pounds 
per acre 
in Juice. 

1 

^B. 208 

33-7 

4,406 

130*7 

2-294 

10,108 

2 

B. 109 

33*2 

4.467 

134*6 

2*060 

9,204 

3 

*B. lo6 

35*5 

4,612 

129*9 

1-990 

9,177 

4 

D. 130 

32*9 

4,404 

133*9 

2-079 

9,156 

h 

B. 306 

29'9 

4,104 

137*3 

2-214 

9,088 

6 

White Transparent . . 

28*8 

3.816 

132-5 

2-169 

8,278 

7 

D. 95 

27*1 

3,622 

133*7 

2-253 

8,159 

8 

Burke 

28*6 

3,755 

131*3 

2*106 

7,909 

9 

^Sealy Seedling . , 

30*5 

4,042 

132-5 

1-956 

7,905 

10 

Mont Blanc 

28-0 

3,692 

131-9 

2-108 

7,881 

11 

fD. 145 

28*1 

3,938 

140*1 

1*964 

7,736 

12 

Queensland Creole . . 

27*7 

3,634 

131-2 

2-096 

7,617 

13 

Bappoe 

27*1 

3,543 

138*0 

2-103 

7,451 

14 

*Eed Eibhon . . . . . . ; 

26*1 

3,409 

130-6 

2*106 

7,180 

lo 

B. 102.. ! 

28*3 

3,602 

127*3 

1-956 

7,046 

16 

B. 74 

26-3 

3,476 

132-2 

1*991 

6,921 

17 

Caledonian Queen . . 

24*1 

3,174 

131-7 

2*106 

6,686 

IS 

B. 147 .. .. .... 

23*3 

3,144 

134*9 

2*038 

6,409 

19 

B. 116 .. 

24*5 

3,237 

132*1 

1*975 

6,393 

20 

Naga B 

22-4 

2,991 

133*5 

2-124 

6,354 

21 

^B. 176.. .. .. 

21-9 

2,873 

131-2 

2-124 

6,103 

22 

*B. 78 .. 

23-0 

3,182 

138-4 

1-862 

5,926 

23 

B. 115 

23*5 

2,994 

127-7 

1-968 

5,882 


‘ Mean of 10 Plots only. t Mean of 11 Plots bnij. 
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JfoTE.— This list only includes tlie varieties under cultivation for four years. A number of other varieties have been under 
observation for shorter periods (see Table I.). 
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Table III. 

ANTIGUA EATOON CANES. 

Means deduced eeom 11 Plots of each Yaeiety of Cane. 


No. 

Name of Cane. 

Cane. 

Juice. 

Sucrose. 

Position as 
Plant Cane. 

Tons 

per 

acre. 

Gals. 

per 

acre. 

Gals. 

per 

ton. 

Pounds 
per gallon 
of Juice. 

Pounds 
per acre 
in Juice. 

1 

Sealy Seedhng . . 

24-9 

3,101 

124-5 

2-007 

6,225 

9 

2 

B. 208 

20-1 

2,591 

127-9 

2-360 

6,116 

1 

3 

B. 109 

22*4 

2,953 

131-8 

2*041 

6,027 

2 

4 

B. 306 . . 

20*0 

2,754 

137*7 

2*171 

5,979 

5 

5 

D. ISO 

21-8 

2,820 

129*8 

1*973 

6,583 

4 

6 

D. 95 

19-8 

2,529 

127*7 

2*100 

5,311 

7 

7 

Rappoe 

19-6 

2,531 

129*1 

2-089 

5,286 

13 

8 

Burke 

19*7 

2,643 

134*2 

1-951 

5,156 

8 

9 

D. 102 

19*8 

2,476 

125-1 

2-010 

4,976 

15 

10 

D. 74 

; 19-1 

2,487 

130*0 

1-943 

4,833 

16 

11 

White Transparent , . 

17-1 

2,230 

130-4 

2-151 

4,798 

6 

12 

Mont Blanc 

18-7 

2,352 

125-8 

2-037 

4,792 

10 

13 

Naga B 

17‘2 

2,243 

130-4 

2*135 

4,788 

20 

14 

Caledonian Queen . . 

17-8 

2,272 

127*6 

2-061 

4,682 

17 

15 

B, 156 

17*8 

2,278 

128-0 

2-045 

4,659 

3 

16 

D. 78 

17*9 

2,443 

136-5 

1*854 

4,529 

22 

17 

D. 116 

17-3 

2,314 

133*8 

1-947 

4,505 

19 

18 

B. I'll 

15-9 

2,131 

134*2 

2*092 

4,457 

! 18 

19 

145 

17*2 

2,194 

127*6 

1-998 

4,381 

11 

20 

B. 115 

17*4 

2,170 

124*7 

2-012 

4,365 

23 

21 

Queensland Creole . . 

15*3 

1,942 

126*9 

2-ni 

4,100 

12 

22 

tB. 176 

13-9 

1,812 

130*4 

2-126 

3,852 

21 

23 

Red Ribbon 

13-4 

1,687 

125*9 

2-091 

3,527 

14 


^ Mean of 8 Plots only. t Mean of 10 Plots only. 


St. Kitt’s. 

Plant Canes . — The mean results are given in Table IV. Caledonian 
Queen and B. 208 head the list. It will be noticed the former was 
only seventeenth in Aoitigua, while B. 208 tops the list in both places ; 
but here the weight of cane is less in B. 208 than in Caledonian Queen, 
though in richness of juice B. 208 is the superior. As was expected 
D. 95 has not maintained its position, falling from third to fifteenth 
position. The light soils of St. iutt’s do not appear to suit it. B. 147 
has not given very promising results in the experiments, though it is 
succeeding remax'kably well on an extensive scale in some parts of 
St. EItt’s. In these experiments it gave a very large yield of can© 
sugar (11,838 lbs.) at West Parm, where it headed the list; at the 
other stations it was less successful. Apparently this cane is very 
sensitive to its surroundings, though doing well under favourable 
conditions. 
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Ratoon Canes . — These results appear in Table YI. Here there is a 
greater divergence than in Antigua between the order in which the 
canes range themselves as jdant canes and ratoons respectively. 


Table IY. 

PLANTS. 

Meaists bebtjceb ero^ S Plots oe each Yariety oe Can's 
IN St. Hitt’s. 


No. 

Name of Cane. 

Cane. 

Juice. 

Sucrose. 

Tons 

per 

acre. 

Gallons 

per 

acre. 

Gallons 

per 

ton. 

Pounds 
per gallon 
of Juice. 

Pounds 
per acre 
in Juice. 

1 

t Caledonian Queen . . 

41-3 

5,410 

131-0 

1-763 

9,537 

2 

208 

35-3 

4,601 

130-3 

2-066 

9,504 

3 

Eappoe 

39-3 

5,140 

130*8 

1-762 

9,057 

4 

Queensland Creole . . 

39-9 

5,228 

131-0 

1-722 

9,000 

5 

B. 306 .. .. .. 

S2-8 

4,553 

138-8 

1-932 

8,795 

6 

D. 115 

36-8 

4,976 

1352 

1-731 

8,612 

7 

Mont Blanc 

35-2 

4,682 

133-0 

1-828 

8,556 

8 

B. 376 

36-4 

4,910 

134-9 

1-722 

8,457 

9 

Jamaica 

! 34-5 

4,583 

132-8 

1-843 

8,447 

10 

Naga B 

! 33-6 

4,518 

134-5 

1-782 

8,049 

11 

D.U6 

33-4 

4,460 

133-0 

1-791 

7,989 

12 

D. 74 

: 31-0 

4,062 

131-0 

“ 1-909 

7,756 

13 

B. 109 

' 34-8 

4,570 

131-3 

1-671 

7,637 

14 

^Striped Singapore . . 

I 34-5 

4,579 

132-7 

1*667 

7,631 

15 

1 B. 95 .. 

i 26*3 

3,472 

132-0 

2-068 

7,178 

16 

White Transparent . . 

30-9 

4,113 

133-1 

1-658 

6,821 

17 

B. 393 . . . , . . 

27-1 

3,681 

135-8 

1-852 

6,819 

IS 

*B. 147 .. .. .... 

29-5 

3,915 

132-7 

1-739 

6,807 

19 

B. 254 

27-4 , 

3,615 

131-9 

1-781 

6,438 

20 

B. 145 

29-2 

4,088 

140-0 

1-551 

6,339 

21 

Eock HaU 

28-5 

3,852 

135-2 

1-492 

5,748 


t Mean of 6 Plots only. * Mean of 7 Plots only. 


Another interesting table is one giving a description of the canes. 
Prom it we select a few of the best varieties. 

In conclusion, we would congratulate Mr. F. Yhatts on the 
extremely lucid and practical manner in which he di'aws up his 
annual reports. While necessarily voluminous, they are so arranged 
thafc one can easily obtain the main features, and the conclusions to 
be di’awn therefrom, without the labour of wading through wearisome 
columns of tables. The summarising tables are particularly helpful, 
and the notes and comments do not err on the side of verbosity. We 
think the compilers of Trinidad and Barbados reports might very well 
take a leaf ont of his notebook. 




Cane. Colour. Habit. Foliage. Arrows. General Eeraarks. 
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ealy Seeding ,, .. Green .. Erect .. .. Narrow erect leaves. Profusely ..] Large number of canes to 

stool, great tendency for 
eyes to develop into shoots. 

.208 .. . Green,, .... Erect,, Leaves growing Sparsely Canestout with very prominent 

vertically eyes, tending to sprout. 
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Table YI. 

ST. KITT’S BATOONS. 


Means beduceb ebom 6 Plots of each Yaeiety of Oane. 


No. 

Name or Cane. 

Cane, 

Juice. 

Sucrose. 

Tons 

per 

acre. 

Gallons 

per 

acre. 

^Gallons 

per 

ton. 

Pounds 
per gallon 
of Juice. 

Pounds 
per acre 
in Juice, 

1 

306 

22*5 

3,004 

133*5 

2*003 

6,619 

2 

D. 115 

24*9 

3,181 

129*4 

1*902 

6,051 

3 

B. 147 

25*4 

3,200 

126*0 

1*879 

6,013 

4 

Jamaica 

21*4 

2,735 

127*8 

2*000 

5,470 

5 

White Transparent . . 

21*2 

2,606 

122*9 

1*961 

0,111 

6 

B. 376 

20*5 

2,557 

124*7 

1*934 

4,945 

7 

D. 74 

20*0 

2,451 

122*6 

2*001 

4,904 

8 

B. 393 

19*8 

2,515 

127*0 

1*940 

4,878 

9 

D. 95 

; 19-7 

2,373 

120*5 

2*048 

4,861 

10 

tB. 254 

21*4 

2,568 1 

120*0 

1*877 

4,820 

11 

Burke 

17-6 

2,556 

145*2 

1*860 

4,754 

12 

Queensland Creole . . 

21*6 

2,468 

114*3 

1*915 

4,727 

13 

D. 116 

21*3 

2,572 

120*8 

1*801 

4,633 

14 

109 

18*8 

2,347 

124*8 

1-955 

4,590 

15 

208 1 

17*3 

2,124 

122*8 

2*141 

4,547 

16 

Naga B j 

17*9 

2,239 

125*1 

2*009 

4,498 

17 

Mont Blanc . . . . 

19*0 

2,268 

119*4 

1*963 

4,452 

IS 

Rappoe 

19*5 

2,310 

118*5 

1*865 

4,307 

19 

*B. 176 

11*2 

1,395 

124*6 

1*866 

2,603 


* Mean of 5 Plots only. t Mean of 4 Plots only. 


The first sugar experiment station to be started in Mexico is being 
erected on the Isthmus of Tehuantepec. It will be aided by 
Grovernment support. 


Attempts to start sugar manufactories in Burma have hitherto met 
with failure, owing to the difficulty of getting sufficient cane. 
Practically all the Burmese sugar cane is utilized for making jaggery, 
and all refined sugar used in the country has to be imported. 
Kevertheless the sugar cane might be profitably grown in many moi'e 
places than it is at present. 
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EAW BEETROOT SUGAR. 


The Cost oe Pkobhction iis Germany. 


In a paper read before tke Royal Statistical Society in April, 1899 
{JoH7'r(alf June, 1899, page 321), I gave some estimates on tbis point. 
Five years have elapsed since then, and it may be well to revise the 
figures. The results of the German factories are published in some 
detail, but unfortunately not according to a uniform system. The 
cost of manufacture, for instance, is in most cases given without 
including the charge for deterioration in the value of plant. There is 
also no charge made for interest on capital. The following figures 
give, therefore, somewhat too low an estimate of the cost of production. 
But the great change during the last five years has been the 
remarkable increase in the yield of sugar from the roots. This is no 
doubt owing in part to the weather, and in part to greater skill in 
manufacture, or to improvements in the quality of the seed. 


M. E. Sachs gives an interesting 7'esume in the Sacrerie Beige of 
the loth March, of the factory returns; but, the figures of the average 


yield are quoted from M. Glanz, 
Berlin. They are as follows : — 

Per cent, of | 
Raw Sugar, 

1897- 8 12-79 

1898- 9 13'37 

1899- 90 13*58 


published in the ZeiUchrift^ of 


Per cent, of 
Raw Sugar. 


1900- 1 14*14 

1901- 2 13‘63 

1902- 3 14*60 


The question naturally arises, are these higher figures likely to be 
permanent ? If they are it is very necessary to make a new estimate 
of the cost of production of beetroot sugar under the specially 
favourable conditions prevailing in Gennany. The German cost will 
in all cases indicate the minimum, and will be considerably below the 
average cost for the whole of the European beetroot districts. 

There was no gi’eat change in 1902-3 in the price of roots or in the 
cost of manufacture, as compared with the figures given by me in 
1899. The averages arrived at by M. Sachs are the result of the 
examination of 56 factory returns. Thirty of these are from factories 
working from 30,000 to 155,000 tons of roots. These large factories 
show an average of 9*04 francs per ton of roots, as cost of manufacture 
without including charges for interest or depreciation. But even 
some of these large factories went up to 10, 11, and 12 francs in their 
working exj)enses. Others were as low as 7 francs. The remaining 
26 factories worked from 11,000 to 27,000 tons of roots, and their 
working expeiises came out on the average 1 1 *54 francs per ton of 
roots. But though these were the smaller factories some of them 
managed to work at a cost of only 10, 9, or 8 francs. The average 
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price of tlie roots in the large factories was 23 ‘02 francs per ton, and 
in the smaller ones 21*69 francs. The variations are considerable, 
the prices ranging from 27 francs to 18 francs. 

The average price of the roots for the whole of the 56 factories may 
be taken at 22 francs, and the working expenses at 10*21 francs. 
These figures, I'educed to pence per cwt., come out : — 

Pence per cwt. 


Price of roots 10'56 

Working expenses 4*9 


as compared with lO'^d. and 4;|d. given by me in 1899. 

The yield of sugar is of course the most important element in the 
calculation. My calculations were based on S cwts. of roots to 1 cwt. 
of sugar ; hut I pointed out that a hundredweight of sugar is often 
produced from less thau eight hundredweights of roots. The round 
numbers which serve as a guide are as follows : — 

Roots. Sugar. 

A yield of 12*3 per cent, is equivalent to 8 cwts. to 1 
- 13*3 „ „ „ 1 

^^'3 ,, ,, 7 ,, 1 

The^great increase in the ^deld since 1 899 shows that we must now 
take / to 7^ cwts. of roots as our new coefficient. It will be 
interesting to see, as time goes on, whether this coefficient has to be 
raised again or further diminished. In 1899 the figures were as 
follows : — 

s. d. 

8 X lOJd. = 70 
S X 4 Jd. = 2 10 

Cost of sugar, per cwt. . . 9 10 

According to the latest figures, 4Jd. is too low, and has to he raised 
again to nearly od.; lOJd. as the cost of roots remains as before, and 
the coefficient, according to the season, must be reduced to 7i oi\ 7 
At a yield of 13*3 per cent, the coefficient is 7^-,* at a yield of 
14*3 per cent, it is 7. 

I. Cost of production at a yield of 13*3 per cent. : 

s. d. 

X lOJd. = 6 6:| 

71 X 4*9d. = 3 Of 

Cost of production, per cwt. . . 9 74 
not including interest on capital or depreciation. 

n. Cost of production at a yield of 14*3 per cent. : 

s. d. 

7 X lOM. = 6 14 
7 X 4‘9d. =2 lOi 

Cost of production per cwt. . . 8 Ilf 

not including interest on capital or depreciation. 
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It may, therefore, now be asserted that, for the whole of Europe, 
the cost of production of raw beetroot sugar is considerably more than 
9s. per cwt.; because it is universally admitted that the cost in 
Germany is lower than in all other European countries, especially 
Erance and Eussia. 

Geouge Maetineaij. 


SEEDLING CANE CELTIYATION. 


Marked and gratifying progress has been made with seedling cane 
cultivation since that day many years ago when Ihofessor Harrison 
and Mr. Bovell in Barbados, in order to determine the fertility of the 
seed produced by the sugar cane in tasseling, carefully cleaned, as 
Dr. Blouin, of Louisiana, reminds us, the ground on the leeward side 
of a field of cane about to tassel and prepared it to receive such seed 
as might be blown over by the winds and find a suitable soil to lodge 
in. The outcome of the enterprise thus unostentatiously begun, is 
the present extensive seedling cane experiments and cultivation 
carried on wherever sugar cane is grown. In this colony since the 
Professor’s advent the planters have loyally supported him in his 
labours, and although recently there has been some difference of 
opinion between him, or the Board of which he is Deputy Chairman, 
and a leading planter as to returns that should be made for the pre- 
paration of official reports, there has always been the most generous 
recognition of the immense’ value of his investigations in connection 
with the sugar industry. Professor Harrison does not proclaim his 
doings from the housetops, but quietly pursues his labours, letting 
the results speak for themselves. We do not beheve there is another 
worker in the domain of his particular science whose name is so 
universally known, not even excepting Dx\ Hobus, of Java, whose 
experiments have been carried on currently with those of the Pro- 
fessor, and whose writings are familiar to all readers of sugar 
journals. Professor Harrison seldom writes to periodicals, and rarely 
prepares reports other than those necessary for the furtherance of his 
departmental work; nevertheless in India, Egypt, Australia, East 
Indies, West Indies, the Hnited States, South America, wherever 
sugar cane is grown, and even on the Continent and in sugar circles 
at home, his name is a household word, and Ins conclusions accepted 
without question. It must be a matter of considerable satisfaction 
to him to know that he is the proverbial exception to the prophets, 
and that in the West Indies and in this colony his efforts are even 
more highly and justly appreciated than they are abroad. The report 
submitted to the Board of Agriculture on Priday shows the extent to 
which seedlings are being cultivated here. The returns show that 
12,860 acres are occupied with large scale experiments in varieties of 
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sugar cane other than Boiu'bon — and mostly seedlings — 9,150 acres 
being in Demerara, 2,791 in Berbice, and 929 in Essequebo, The 
total area when compared with 9,518 acres in 1902-1903 and with 
6,282 acres in 1901-1902 shows an increase upon them at the rates of 
31*5 and 104*7 per cent, respectively. Of the varieties other than 
Bourbon in cultivation 3). 109 heads the list as occupying the most 
extensive acreage. Thirt 5 ^-one estates devote an aggregate of 3,338 
acres to it, as against ten estates with an acreage of 341 in 3). 95 and 
11 estates with 223 acres in D. 74. 3t is interesting to note that of 
all the seedlings tried in Louisiana, D, 74 and D. 95 have been the most 
successful. In a joaper on the subject which he read recently before 
the Louisiana Planters’ Association, Dr. Blouin, Assistant Director 
of the Sugar Experiment Station there, stated that seedlings had been 
received from every available sugar producing portion of the globe, 
and they had not until the introduction of D. 74 and‘D. 95 forwarded 
by Professor Harrison, discovered any cane superior to the Louisiana 
Purple and the Louisiana Striped. Other seedlings are still under 
experiment, but it has been proved conclusively that D. 74 and D. 95 
are of a superior merit to the Louisiana stock. Dr. Blouin describes 
them as follows : “ D. 74 is a tall, erect green cane, with long joints, 
a deep green foliage, long and deep roots, suckers or rattoons 
abundantly, has a large sugar content ; the individual stalks are large 
and heavy, and it has uniformly given a large tonnage during the 
ten years which it has been on trial at the Louisiana Sugar Experi- 
ment Station. The leaves are upright in growth and adhere closely 
to the stalk, a condition which should be noted in harvesting, owing 
to the tendency to top the cane too low. 3t is a soft cane yielding a 
very good extraction. D. 95 is a large, erect purple cane, lighter in 
colour than our home cane, long joints, a pale green foliage, long 
and deep roots, suckers or rattoons well, has a large sugar content, 
and large individual stalks, though not as large as D. 74. Its leaves 
are upright in growth, though not as pronounced as D. 74. In 
harvesting the same precautions should he observed as in D. 74. A 
special study of these canes covering the rodts, stalks and tops 
developed the fact that the centre of gravity was near the ground, 
and such is the reason for the erect growth of these canes. In 
tropical countries, both of these canes have been noted for tlieir early 
maturity, a condition unfavourable with them, but of great advantage 
to us in Louisiana. Both of these canes are very hardy, having 
passed through the winter's of 1895 and 1899 equally as well, if not 
better than our home canes, as our records prove.” The discussion 
which followed the reading of Dr. Blouin’s paper disclosed that in the 
experience of Louisiana planters, D. 74 was superior to D. 95, and 
D. 95 superior to the popular Louisiana varieties . — {Bemerara Argosy,) 
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THE NECESSITY OE CHEMICAL CONTROL IN THE 
DISTILLERY. 

By M. E. Yeebiese. 

f Continued from page 


II.— Invisible Losses. 


These are perhaps more serious thau the preceding for they may 
-exist unsuspected during an entire campaign, and even during several 
campaigns. They mainly include : — 

1. Loss of sugar in the pulps. 

2. Loss of alcohol in the spent- wort. 

Let us first consider the pulps by citing a typical example. In a 
■distillery, to which we were called to correct a faulty fermentation last 
campaign, we took some samples of the pulps and spent- wort in order 
to judge of the general efficiency of the work. 

To our great surprise, the first analysis of the pulps revealed an 
actual sugar-content of 3'93 %. Other samples taken later showed 
.3*68, 3*88, &c. ; the amount varying between 3*5 and 4*0 

With good work the pulps should have an average sugar-content of 
1*5 2, whence it follows that these pulps contained an excess of 2 ^ 
or more of sugar from the commencement of the campaign, and 
probably this was the case during previous campaigns. 

It is a simple matter to determine the cost which such a loss would 
represent for a normal campaign. 

100 kilos of pulp contain in excess 2 kilos of sugar. 


1,000 „ „ „ 20 
Eor 1,000 kilos of roots worked there are lost 


20X25 

• ‘J qq - = o kilos sugar, 


and for a daily capacity of 130 tons, 5X130 r= 650 kilos. 

These 650 kilos of sugar lost would have yielded 58 litres of alcohol 
per 100 kilos of sugar, or — — 377 litres of alcohol at lOO'^, or 


419 liti'es at 90°. Valued at 35 fr. per hectolitre, 4*19X35 = 146 fr. 65. 
This unieniahle loss per day continuing for one campaign will 
thei’efore about to 14,665 fr. 


We have found equally high losses in two different usines during 
the course of last campaign. Had I known this when I commenced 
six years ago, I would have saved50,000fr.,*^ said one of the two distillers 
despondently. All that was necessary was to have analysed his 
pulps, a practice which had never appeared to him as of any use, 
although his pulps on merely tasting must have appeared very rich 
in sugar. 

To return to the case cited above, we may state that by a single altera- 
tion of a badly installed macerator, and attention to the conditions of 


18 
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temperature essential for a good extraction, the losses in the pulps 
■were reduced to 1*93, 1*87, 1*662 and lower. 

An example such as the preceding is rarely met with, but, as a 
general rule, the content of sugar in the pulps is too high, and is 
almost always reduced by a little more care ; by more frecpiont 
inspection of the knives if the cosseties are at fault ; by attention to 
the macerators and the presses. 

But how remedy a fault which is not known ? This can only be 
done by a regular control of the pulps, and when this is adopted a 
greatly reduced sugar-content in the pulps will almost inyariably 
result. 

It is a simple matter to arrive at the cost corresponding to a reduc- 
tion of only 0*52, that is to say, the difference between fair average 
work leaving 22 sugar in the pulps, and good work leaving 1 *52 sugar ; 

o 2o 

0*o2 of sugar represents 5 kilos to the ton of pulp, or— Yog- =: 1*25 

kilos per ton of roots. Por a day’s work of 130 tons of roots there are 
lost 162*5 kilos of sugar, which would have yielded, at a return of 
582? 94*25 litres of alcohol at lOO"^, or 105 litres at 90°. 

There is, therefore, a loss of — =36 fr. 75 per day, or 3,675 fr, 
for a campaign of 100 days. 

As regards the maceration, we have met •with sugar-contents of 
0*70, 0*85, and even 1*0 2, when these might easil3r have been 
maintained at 0*50 and even 0*40 

Assuming a reduction of only 0*2 2 let us see what this apparently 
insignificant improvement amounts to. 

A loss of 0*2 kilos per 100 kilos pulp is equal to 2 kilos per ton of 

2x65 

On a ton of roots the loss is -n^?r = I'^^O kilos, and for a day’s 


pulp. 

work of 130 tons, 
169X58 


100 
169 kilos 


100 


1*3 X 130 
= 98*02 litres of alcohol at 100' 


of sugar, representing 
or 109 litres at 90°, which 


makes a loss of 


109X35 

100 


= 38 fr. 15 per day^ or 3,815 fr. per campaign 


of 100 daj's. This loss appears to us to be worth attention. 

The other source of loss referi'ed to above is the loss of alcohol in 
the spent- wort. Last year we analysed worts containing as much as 
0*50 2 ^*132 of alcohol. We think that these cases must 

have been accidental, for the loss from this cause must have been too 
serious to have existed for any length of time unporceived, since the 
original wort rarely contains more than from 2 '5 to 3*5 2 of alcohol. 

But, generally speaking, the distillation is a point to which too* 
little attention is paid. In certain usines it may even happen that 
from 0*10 to 0*15 2 considered as a normal and even negligible- 
quantity of alcohol in the residual wort. 
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Now, what does this loss of 0*10 % amount to ? To 1 c.c. per litre, 
to 100 c.c, per hectolitre, to 1 hectolitre of alcohol at 100° per 
1,000 hectolitres of wort. If a record were kept of the thousands of 
hectolitres of spent-wort discharged during a campaign, one might 
say that that number also represents the hectolitres of alcohol lost, 
and then judge whether the quantity is really negligible ! 

The spent- wort can and must be entirel}^ deprived of alcohol. 
Amongst all the distillers, whose work we have followed during the 
last campaign, their spent-worts incidated exactly zero on the 
alcohometer, and we conclude that in nine cases out of ten, if 
the degree of exhaustion is indifferent, the cause is solely due to the 
method of operating the column ; the cases are verj^ rare when this 
lost really results from the wear of the trays or from defective 
construction, 

III. SoiiE Proposed Improvements. 

Let ns next consider the work of a distillery when the acidity is 
regularly tested and the pulp and spent-wort carefully analysed, in 
a word, where chemical control is suitably adopted. Is there no 
other improvement in the technique of the work which might be 
suggested ? To reply in the negative would be to claim that one has 
arrived at the “maximum yield with the minimum cost.*’ Now we 
think that this ideal is very rarely realised, and that, even in the case 
of those distillers whose work is very efficient, and for whom this 
last section of our paper is more especially intended, certain points 
may still be susceptible of improvement. Their anxiety to do better 
may, in our opinion, bear fruit in the following points : — 

1 . The raw material. 

2. The method of extraction. 

3. The fuel. 

4. The working plant. 

5. The fermentation. 

1, The Raiu Material ^ 

It is a fact that the most conservative of distillers begin to realize 
that nothing is more delusive than the use of the hydrometer for 
determining the true value of a beetroot, and that the poorer the 
root is the greater the errors to which the exclusive use of the 
hydrometer leads. 

With the distiller, as with the sugar manufacturer, it is only the 
saccharine richness which should be the basis of the price of purchase. 
The alcohol is formed only from the sugar, whereas the salts, which 
more or less influence the density, are rejected with the spent wort. 

Now, whereas in the sugar factory, each lot of roots is examined 
with the polariscope, there are very few agricultural distilleries where 
it is in constant use. 

But this instrument, although frequently met with wherever the 
methods of working are not primitive or completely out of date, is 
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yet generally regarded as an object of curiosity, or a luxury. It is 
sometimes used during tbe course of a canopaign, for example, when 
the roots show a very high or a very low density “to see how much 
they contain,’^ but it is never in the place of honour, on the working 
bench by the side of the microscope and the acidimeter. 

That the roots continue to be purchased by the density, or even by 
contract, matters little ; w^hat we wish to establish is that the distiller 
has a direct interest in knowing exactly the sugar-content of his 
roots, so that he may ascertain whether he recovers a corresponding 
yield of alcohol. Besides, by an intelligent use of this instrument he 
will discover that the roots from this field, that farmer, or such-and- 
such lands are sweeter, or are more saline than others of equal den- 
sities ; that certain lands, heavily manured, produce beautiful roots of 
sufficient density, but poor in sugar, and, consequently, of inferior 
value ; that, on the contrary, in a given village or district, according 
to the composition of the soil or the nature of the manures employed, 
the roots are very pure ; that their density is not deceptive, but that 
they are very productive of alcohol ; he will observe amongst his own 
farmers, those who sell him the most sugar for an equal weight of 
roots, and, aided by all these observations, he will arrange his pur- 
chases in such a manner that, for equal disbursements, he will obtain 
a greater quantity of alcohol than his neighbour, who allows himself 
to be guided by the deceptive indications of the hydrometer. 

Do not let us lose sight of the supposed fact that the percentage of 
sugar is equal to double the density, for, though this may be true of 
densities bordering on 7®, this coefficient decreases with the density 
so that a root showing 4® density, for example, rarely contains more 
than 6’5^ of sugar; we have found densities of 4’2° with percentage 
of sugar of only 6’0. On this subject we will quote another example. 
During last campaign a distiller gave us the following problem 
which had perplexed him for 15 days: — 

“ How is it possible that the Excise find that, this year, I take 
150 kilos, more roots to produce 1 hectolitre of alcohol than I did last 
year, although the mean density of my roots is at least as high as in 
former years, and my work has progressed favonrably ? ” 

We, first of all, decided to verify the efficiency of the work : we 
examined Ms fermentations : good ; his pulps, spent W'ort, attenua- 
tions : all were normal. There was no excessive loss in his extrac- 
tions. We thought for a moment of loss by leakage, but on examining 
his condenser and other apparatus we found all in good order. 

We arrived at the conclusion that, since nothing was lost, w© ought 
to find alcohol equivalent to the sugar introduced and that, conversely, 
if the alcohol is deficient, it is because the sugar itself is present in 
small quantity. 

Questioned on this point the distiller declared that the last year he 
and his neighbours, lacking raw material, had bought nearly all that 
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liad been brought them, and that many roots which, in ordinary times, 
would have been used as fodder, had been mixed with his usual 
supply of roots. The cause of the deficiency was then discovered. 

The previous year the density of the roots was much below the 
verage, the mean density of his present receipts, notwithstanding 
the admixture of forage roots, very nearly reached that of former 
years, but the salts introduced by these roots, the purity of which was 
very inferior, could not play the role of sugar in the fermentation ; 
hence the deficit in the yield of alcohol. The fault was proved by 
analysis, for some of the roots did not contain even of sugar. 

Had the distiller made certain saccharimetric tests from time to 
time in order to determine the true value of separate lots of roots, ho 
would have avoided working at a loss and spared himself several 
weeks of investigation and anxiety. 

The Method of Extraction, 

We shall not here consider which is the most rational method of 
extraction ; but content ourselves with pointing out a defect frequently 
met with in the distillery, and which consists in drawing an excessive 
proportion of juice from the macerators per 100 kilos of roots. This 
arises from the very legitimate fear of not sufficiently exhausting the 
pulps, but, on studying this question more closely, it is very often 
found possible to very materially reduce the volume of juice drawn 
without increasing the quantity of sugar left in the pulp ; it suffices 
to closely watch these factors which determine the extraction, the state 
of division of the pulps or cossettes, the temperature of the diffusers, 
and the duration of contact. 

Very often one corrects a fault in one of these three factors by 
increasing the proportion of juice drawn ; it will, however, be more 
rational to maintain that these three points should be in perfect 
harmony; the proportion of juice drawn could then be reduced to a 
minimum which it would be imprudent to exceed, exactly as in the 
sugar factory. The advantages gained by this reduction in volume ot 
• juice drawn are moreover the same in the one case as in the othor — 
the increase in the work and reduction of general expenses; the 
subsequent treatment of the juice, whether by distillation or 
evaporation, is applied to a smaller volume with a considerable 
economy in fuel. 

The distiller should not fear that in reducing the volume of juice 
drawn it will be too concentrated ; juices at from 3 ’o'" to 4'^ density 
ferment quite as well as juice of 2*5^, moreover the cost of acid is 
lowered ; the only thing to watch is the degree of exhaustion of the 
pulps. To repeat, an excessive draw of juice is perfectly useless if 
the extraction is properly conducted, or is at best only a costly i*emedy 
for a defective extraction 

(To he continued J 
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PROCESS EOE OBTAINING PRODUCTS PROM BEET 
SUGAR SIMUjAR TO COLONIAL SUGAR. ^ 

By De. H. Winter. 


For a long time it kas keen known that raw sugar obtained from 
the working up of beets kas a disagreeable taste, suck as to prevent its 
direct consumption, wkereas the final product in the working up of 
tke sugar cane, in tke unrefined state, possesses a palatable taste, 
wkick even excels that of tke refined article, and tkis entirely on 
grounds tkat have nothing to do with taste or tke act of refining. 
It is generally said tkat cane sugar is sweetei than beet sugar ; it 
would be more correct to say tkat chemically pure sugar kas tke same 
taste wketker obtained from cane or beets. The ingredients, however, 
are nauseous in tke case of beets, and palatable in tke case of cane 
sugar : therein lies tke difierence in tke raw products and tke 
explanation of tke higher market price of colonial sugars. 

Tke present invention takes into consideration tke fact tkat it is of 
considerable importance for consumption as weR as for many industries, 
notably marmalade and fruit preserving, chocolate and sparkling wine 
manufacture, also for exporting purposes, to place on tke market a 
product as nearly similar as possible to cane sugar, and one having tke 
same taste and similar properties. Suck a product can now be obtained 
b)’’ tke method herein submitted. The endeavours hitherto made in this 
direction did not result in a practicable solution of tke problem ; they 
are briefiy indicated at tke close of tkis article. Tke present process 
is tke first one to attain tke desired purpose by simple and cheap 
means, and is based on an accurate knowledge of the factors involved. 
It is applicable to all kinds of beet sugar (raw molasses and refined), 
and should yield both consumption sugar and raw sugar. 

Prom numerous experiments carried out in Java it kas been shown 
tkat tke palatable taste possessed "by cane sugars depends in the first 
instance on the reducing sugar (mainly dextrose and invert sugar) 
contained in tke syrup adhering to the crystals. Further a role is 
played by the conversion products (Umsetzimgsproducte) of these 
reducing sugars, wkick arise during manufacture through tke influence 
of tke lime and alkalies under heat, and furthermore remain adhering 
with tke mother lye to tke crystals. 

All traceable existing aromatic ingredients of cane juice, to which 
a certain importance kas so far been ascribed, are for the most part 
either destroyed or else volatilized through contact with tke lime and 
alkali in tke subsequent heating of tke juice of several hours’ duration, 
and do not exist in appreciable amounts in tke final product. 

One can therefore impart tke essential characteristics of colonial 
sugar to beet sugar, inasmuch as one can replace the original mother 


* For specification see this month's Patents. 
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lye adhering* to the crystals wholly or partially by a syrup which 
contains either invert sugar, dextrose, levulose, or mannose, or a 
mixture of such sugars, and thus increase the action, by mixing the 
covering syrup with the reducing syrup destroyed through the action 
of lime or weak alkali under the heat. 

The idea of casing sucrose crystals with a layer which contains 
reducing sugar, in order to give to the beet sugar the characteristics 
of cane sugar is entirely new. It is true the American patents 
145460, 264035, 153626, and 457439 described processes in which the 
mixing of saccharose with dextrose was established ; invert sugar and 
other hexoses were not however employed as dextrose, and were 
moreover not able to take the place of grape sugar as is the case with 
the present process. Furthermore the cited processes used other 
means than the present one, and yielded products which could not be 
placed on the market as artificial colonial sugar. The first concerned 
pure refined., the second saccharose-containing grape sugar, the third 
solid loaf sugar, and the fourth candy. 

Mixing of saccharose with invert sugar has all along been known in 
the artificial honey industry. There, however, it is a question of thick 
fluidity or pappy mass. To the establishment of this and the above- 
mentioned products the present process lays no claim. It primarily 
strengthens the similarity between beetroot sugar and cane sugar where 
the addition of reducing sugar, in the form of a thin layer, is made to 
the former, and in some instances through the addition of decomposed 
reducing sugar. 

The changes which invert sugar and other hexoses sulfer through 
the influence of lime or weak alkalies are as yet little known. 
Existing literature, much of it very old, gives contradictory 
conclusions of little value. More light is thrown on the subject by 
the later conclusions of Prinsen Greerligs concerning glucinic acid, 
which plays an important role in cane sugar manufacture. Under 
certain conditions it, as well as its salts, yields stronger inverted acids 
with the loss of carbonic acid, and thereby gives occasion for the 
so-called frothing of the runnings, and to loss of sugar through 
inversion of the saccharose. With the customary working methods 
in earlier decades, rich amounts of such unstable bodies occurred in 
the molasses, and gave them to a liberal extent the so-called cane 
sugar aroma ; but under modern methods, which reduce the formation 
of these bodies to the smallest compass and in obtaining as much 
after-products as possible lead to widespread decomposition, it is a 
regular thing for nauseous and evil smelling substances to arise out 
of the reducing sugar. 

In order to imitate the characteristics of the colonial sugar this 
invention can be used; the process should he carried out as follows:— 

Beet sugar is freed to the greater extent of the adhering motherlye 
by casing with steam or a little water, and then in' the centrifugal or 
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otiier receptacle is cased with the syrup which contains the 
reducing sugar in such a manner that the finished product contains 
the desired proportion in reducing sugar, after which it is treated in 
the customary manner. Naturally, one can introduce more or less 
reducing sugar into the product, accox’ding to the grade of taste and 
character that one desires to impart. Likewise the object for which 
the sugar is destined plays a part here. One can equally make the 
addition of the conversion products of the hexoses correspond with 
the alkali according to the purpose for which the finished product will 
serve. 

As a guide to the production of a sjuup for covering the sugax's, 
the following example will serve : — 

(a) Pure beet sugar is dissolved in boiling water, so that the 
solution on cooling shows about to 68*^ Brix. 

(h) Invert sugar is prepared after Herzf eld’s formula, in which 
500 gr, of tartaric acid are dissolved in 100 litres of water, and after 
heating to boiling point, 400 kg. of pure sugar are introduced, when 
the whole is further wai'med till levo-rotation in the polariscope no 
longer increases. 

A mixture of a and b in the proportion of 1:1 to 3:1 yields a 
covering syrup for the case where it is only desired to approximate 
the characteristics of the colonial sugar or to turn out faintly 
coloured consumption sugar. Naturally, any knowm method can also 
be adopted for producing the iiivei’sion. 

For the case where products similar to the golden yellow cane 
sugar of strong aroma ai’e desired, the solution is made as follows : — 
(c) 1000 kg. of the invert sugar solution h are thoroughly mixed 
with three litres of soda lye of 50 NaOH (sp. gr. 1-53), heated to 
boiling point and kept thei'e for three minutes. Thereupon a fresh 
supply of three litres of soda lye is introduced by permixtion and 
heated from thine to six minutes. Within this time a weakly acid 
reaction reveals itself in the darkly coloured fluid by the frothing up 
and lighter colouring of the syrup. One can naturally also employ a 
weakly alkaline re-action. This disappears on drying and sju’eadiiig 
of the sugar. 

The solution c (1000 kg.) with the partially decomposed invert 
sugar is mixed after cooling with say 300 kg. of the solution a, and 
then employed for soaking 1500 kg, of sugar. The centrifugnlled 
syrup can naturally be employed once more for soaking further 
quantities of sugar, or can be realised as “colonial synip,” 

For the production of syrup c, potash lye or caustic lime can be 
used in the place of soda lye. The separation of the original salts is 
not necessary, since in the final product only a few tenths per ctent, 
are present. If a darker colouring is desired the existing weakly acid 
reaction is raised by the addition of alkali till it is changed into a 
weakly alkaline reaction. Instead of invert sugar one can use other 
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hexoses in tlie specified manner, so as to obtain decomposing products 
witb a similar action. 

Certain circumstances may also lead to a form of practice such that 
one brings to the boil a solution which contains hexoses or this and 
the above-mentioned conversion products (glucose acid for instance)^ 
before drawing off the finished product. Finally one can also obtain 
a final product through partial inversion in a pure sugar solution and 
through partial breaking up of the invert sugar with alkali in the 
same manner as is customary in the cane sugar industry by further 
boiling to grain and centrifugalling, which final product contains 
hexoses and the above-mentioned conversion products. In this case 
not only does the mother lye adhering to the crystals contain sub- 
stances which yield a taste and character similar to cane sugar, but 
also the traces of mother lye which are frequently found in the crystals. 

As far as concerns the attempt to obtain from beet sugar a product 
similar to cane sugar, there are the Patents 36842 and 13687 to be 
mentioned. They differ, however, very essentially from the present 
process. In the case of the first one, the beet sugar is not treated 
with a casing of reducing sugar the conversion products of which are 
alkalied, but mixed with sulphuric acid under avoidance of inversion 
and then centrifugalled. The acid is to take away the bad smell and 
taste. Its feasibility is open to question in a factory with iron 
centrifugals ; the working is doubtful to say the least, and the means 
by which the end is attained differ entirely from those of the present 
process. 

In Patent 13687 natm'al cane sugar molasses or concentrated cane 
sugar solutions are employed for casing the sugar crystals ; this 
involves no imitation, but only a simple mixing of two existing 
substances whilst the knowledge as to whence the palatable taste of 
the colonial sugars in opposition to beet sugar is derived, and the 
inventive idea how it is to he artificially produced, is not touched upon 
at all. The employment of concentrated cane sugar solutions can 
besides only lead to the washing away of crystals; what renmins upon 
these can yield no possible influence on the taste and character, as the 
following consideration will show. 

Cane sugar consists of about 95 per cent, pure sucrose, about per 
cent, water and ^ per cent, mineral matter. If we assume that the half 
of the remaining 3 per cent, consists of such organic substances as 
have the desired effect, and that it were possible to incorporate 5 per 
cent, of colonial sugar with the best beet sugai' by casing, then there 
would be at the most 0*075 per cent, of such organic matter present, 
whereas the genuine colonial sugar as well as the sugar treated by the 
present process contains, or can contain, in the mean from 1|- to 2 per 
cent, of such matter. There is as little to recommend in the employ- 
ment of cane molasses as in the two other forms of procedure and it 
offers considerable difficulty in practice. It must be seen that the 
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transport of a liquid substance in casks or tbe like will entail great 
cost for packing and freight, apart from the fact that the sending is 
rendered almost unfeasible owing to the so-called froth fermentation. 
The cane molasses contains as above mentioned that easily decomposed 
substance (gluciuic acid and products of decomposition) which break 
up with the loss of carbonic acid, and since the higher temperature 
which exists in the hold of the ships coming from the tropics favours 
the formation of froth fermentation, the bursting of the cavsks and 
considerable loss of substance is to be feared. Furthermore the 
importation of colonial sugar products is handicapped by a duty, 
which would render its profitable emplo3mient out of the question. 
Again it must be borne in mind that the cane molasses of the colonies 
is now already through repeated long boiling up to obtain after- 
ju’oducts very strongly decomposed and contains, besides tbe giiicinic 
acid, several bitter brown products having a disagreeably carameline 
smell and possesses no longer the aroma peculiar to the first products 
of the cane sugar industry. 

These difficulties and considerations are surmounted bj^ the present 
process. It requires no ingredient from distant climes, and moreover 
solves the problem of obtaining a final product from the output and 
expedients of the beet sugar industry which shall imitate the chemical 
characteristics of cane sugar in a simple manner. Transport costs, 
packing, and taxes do not arise, and one has it in one’s power to 
undertake the decomposition of the froshh^ prepared reducing sugars 
just so far as is needed for the desired action, and ^^et not far enough 
to approach the alleged disagreeable smell of the cane molasses. 
Finally, full cleanliness in carrying out the process is guaranteed. 
All these commercial advantages give a superiority to the present 
process over its predecessors. 

Again, as compared with the genuine cane sugar, the artificial 
imitation has a great advantage. The habit of placing unrefined cane 
sugar in the market is opeu to grave question, even in those lands where 
the conditions of duty allow this transport, when it is remembered 
that such colonial sugar is infested b}^ a number of insects and other 
animalcule^- The artificial colonial sugar from this process is not 
reall^^ raw product, but a prodiict of refining, and in virtue of tbe 
method of its production fully sterile; therefore the fear that it 
harbours microscopical tropical organisms is groundless, in spite of its 
rivalling the tropical sugar in taste and other characteristics. 

As an aid to the competition of the beet sugar in the world’s market, 
w'e have here under convsideration the fact that with this new process 
we can produce sugar which is fully equal in analysis and character- 
istics to cane sugar, and can laj?- claim to the higher price which the 
latter at present enjo^'s . — f Oesterreichisch-U'ngarische Zeitschrift.J 
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CoiTcsponbcncc. 

THE INTERPRETATION OF THE “SURTAX.’ 

To THE Editok of “ The lOTEiii^ATiois'^u:. Sugar Journal,” 

Sir, — In the article on “The Progress of Exj^erimental Sugar Beet 
Cultui’e in the United Kingdom,” it is stated that — 

“By the Brussels Convention, it has been agreed between the 
“Powers concerned, of which Great Britain is one, that all 
“home-grown sugar should be entitled to remission at the rate 
“of six francs per 100 kilos — equivalent, that is to 2s. 6d. per 
“cwt. — from whatever tax might be levied by the country of 
“its origin.” 

This is a curious mistake, as the Brussels Convention does nothing 
of the kind. All that it stij)ulates for is, that in no case shall a 
country which is a party to the convention allow its customs duty to 
exceed its excise duty by more than 2s. 6d. ; this is a very 
diEerent thing to stipulating that its excise duty must be 2s. 6d. less 
than the customs duty. 

It may, I think with some certainty, be stated that, in the present 
state of public opinion, there is not the slightest likelihood of any 
Government reducing the excise duty in this country by 2s. 6d. 
below the customs duty. 

I am, fc^ir, your obedient servant, 

Nevile Lubbock. 

20, Eastcheap, London, E.C., 

April 6th, 1904. 

LIGHT EAILWAY COESTEUOTIOH IN MAUEITIUS. 

To THE Editor of “The Irterhatiohal Sugar Jourhau.” 

Dear Sir, — Sometime during last year, you made allusion to the 
disease that in less than twelve months, destroyed practically every 
horse, mule, and ox in the colony, and thus wiped out completely all 
the means at planters’ disposal to carry the then ripening crop, which 
has just been finished and has yielded well over 2,000,000 tons of 
■canes, most of which had to he carried considerable distances. I do 
not think that people outside Mauritius have very much idea of what 
goes on inside it, or even, in many cases, of where it is, but it might 
interest some to know with what energy and pluck a small people in 
a small land set to work to face a situation which to say the least of 
it was serious, and if not remedied in time would infallibly have 
■ended in disaster. At the end of the 1902 crop, in January last year, 
which itself ‘had been carried with great difficulty, largely by coolies 
drawing carts — vice mules deceased — scarcely a draught animal was 
to be found in the whole island except a few carriage horses which 
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escaped probably tbanks to scrupulous care and fine condition. Prices 
bad been bad, and tbe crop under tbe average, and very few planters 
possessed tbe wberewitbal to get tbeir estates out with light railways, 
&c. Government came to the rescue and arranged to advance the 
necessary funds to estates that could show security for it, an offer of 
wbicb nearly every estate took advantage. Orders were promptly 
cabled (tbe majority in March), special direct steamers were chartered 
to carry tbe material, immediately it arrived it was hurried oft night 
and day as fast as the government railway could carry it to the 
various estates, and laid and got to work as rapidly as possible. 
Many places were ready to begin crop in xiugust and the remainder 
in September with the new means of transport, of which I append a 
list. When one considers that most of it was not ordered till March, 
and that miles of cuttings and embankments had to be made, in very 
hilly and rocky ground, and bridges to be built (herewith copy of a 
photograph of one)*, surely it seems a creditable performance. 

Yours faithfully, 

Geo. W. Malcolm. 

Manager: Forges et Fonderies de Maurice, 

Port Louis, Mauritius. 
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“WEIYBIOH’S NEW PEOCESS.” 


To THE Editor or The Interhatioual Sugar Journal.” 

Dear Sir, — In your March number an article appeared with the 
title, ‘ ' Weinrich’s New Process fox Treating Sugar Cane with Lime.” 
In the same number is a description by Mr. James M’Donald of a 
method of clarification in use at M’Bryde’s factory, in Hawaiian 
Mauds, which is practically identical with the “New Process” 
claimed by Mr. Weinrich. 


*^See frontispiece. 
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Tiie process described bj^ Mr. M’Donald was introduced into the 
M’Bryde factory by me, and has been used by me for the past ten 
years on the “ Central Trinidad ” in this island. The process was an 
evolution ; Mr. J. George Lurmlins, the chemist of Trinidad Central, 
proposed using lime water on the crushed cane between the mills, for 
the purpose of avoiding the formation of vitrious slag formed in the 
furnaces or bagasse burners. It served this purpose, preventing this 
formation, and making instead a very friable slag easily removed. 
It was, however, also noticed that the juices expressed from the cane 
so treated were purified much more readily, and the only objection 
was the excess of alkalinity, which we easily overcame by passing the 
juices through a current of sulphurous gas, exactly as described so 
well by Mr. M’Donald in the January numbers of Hawaiian Sugar 
Planters' Journal P 

Will you kindly insert this in your Journal, and oblige, 

Yours truly, 

Habana, Cuba, ^ 0. B. Stillmait. 

March 27th, 1904. 


OBITUAEY. 

Anbeeas Feeitag. 

We regret to have to record the death of Andi’eas Freitag, the well 
known Manager of the Wester-Suiker Baffinaderiy, Amsterdam, who 
passed away on the 11th inst. at the age of 52 years. His name was 
well known not only in . the sugar industry of his country, but in that 
of the whole world. 

A German by birth, born near Magdeburg, he entered, as an 
apprentice, an engineering works, rose to be engineer of the Maschinen- 
fabrik Grevenbroich, and in this capacity came as erecting engineer 
to Amsterdam. His great zeal, energy, and hard work induced the 
proprietor of the Wester-Suiker Eaffinaderiy to appoint him as works 
engineer. He was promoted from this position to one of Manager, 
and when his Firm became a Limited Company, he became Managing 
Director of the Company. The Eaffinaderiy in Amsterdam is one of 
the most modern and most economically installed refineries, and 
people from all parts of the world sought after Freitag to have a talk 
with him and to see his place. He was always willing to explain 
anything, was amiable in his disposition, and friendly to everybody. 
He was not ashamed of his former humble position, from which he 
rose to becoming the recognised authority on sugar making and 
sugar refining. He was a friend to everybody and we do not think 
he had an enemy. 

He worked very hard on his numerous inventions, indeed was often 
too sanguine about many of those he placed on the market; but 
admittedly several of them are of great value to the industry. At the 
end of the eighties he introduced the ‘‘Freitag vacuum pan,” later on 
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the “Preitag process for the working up of after products,” the 
‘‘ self-lubricating bearings,” the “ Preitag filters,” and the Preitag 
centrifugal machines.” He took a great interest in the electrical 
process for refining of sugar, and when the writer visited him on 
several occasions, he was told that he had a strong belief that one day 
electricity would form an important role in sugar refining. 

The sugar industry lost a great pioneer when he passed away, all 
too soon, after an illness which lasted for several years. He loaves a 
vddow and three children to mourn his death. 

S. S. 

GiDEOiq' Pott. 

We regret to have to announce the death, very suddenly on the 15th 
April, of Mr. Gideon Pott, of the firm of Pott, Cassels & Williamson, 
Motherwell, Scotland. 


PUBLICATIONS PEOEIYED, 

Bepokt oe the Agphctjltueal Work pop the Season between 
1901-1903 CARRIED ON IN BARBADOS. By Prof. J. P, 
d’ Albuquerque and J. E. Bovell. 

This is a voluminous foolscai> pamphlet, of some 120 pages, dealing 
with the details and results of the agricultural work carried on in 
Barbados under the direction of the Imperial Department of 
Agriculture for the West Indies. Included in it is the report on 
seedling cane experiments published last Autumn, a summary of 
which appeared in our columns last December. This latest publication 
is mainly filled with tabulated results of work on 1,200 plots of canes, 
and we are glad to learn that at least 80 more tables, which were 
available, were omitted. As it is, there is quite a bewildering array 
of figures, and only those specially interested in the subject will 
attempt to wade through them. The value of the results attained 
from year to year appears to be sustained, and it is anticipated that in 
a few years definite conclusions will be available to guide the planter 
into the choice of the most suitable variety of cane. 

Die Zhceerfabbikation (The Manufacture of Sugar). By Dr. H. 
Claassen. Second Edition. Schallehn & WoUhriick, Magdeburg, 
Price, Mk. 15. 

This volume, by the well-known German authority, Dr. H. 
Claassen, first appeared in 1901. Its reception was evidently so 
encouraging that within two years a second edition had to be prepared. 
This has just been issued, and, in order to bring it up-to-date, no less 
than 40 additional pages have been inserted, to say nothing of 
alterations to the original text. This being so, the book should prove 
of as great value to-day as the earlier version was in its time. It sup- 
plies the same want to the beet sugar industry as Geerligs’ ‘‘On Cane 
Sugar” has done in a less detailed form to the cane sugar industry. 
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MONTHLY LIST OF PATENTS. 
OoTTiTnuiiicated by Mr. W. P. Thompson, C.E., F.C.S., 

Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

EN GLISPI.— APPLICATION. 

7089. S. Stein, Liverpool. Lnqwovements ui the manufacUire of 
invert sugar. 24th March, 1904. 

ABEIDGMENT. 

26665. W. G. Saltbbuey and A. J. Kramper, Dakota, United 
States of America. An improved po'oc ess of obtaining syrup from heets, 
eane^ corn^ root crops ^ or other suhsiances containing saccharine matter. 
5th December, 1903. The objects of the invention are in a ready, 
simple, thoroughly feasible and practical manner to eliminate the 
odour or £avour of the syrup inherent in the material producing it : to- 
obviate fermentation and crystallisation : to improve the taste and 
colour of the produced product, and generally, to simplify and 
cheapen the procedui’e. 

GEEMAN. —ABRIDGMENTS. 

147225. August NeuMx\:nn, Berlin and Friedrich Schroeder, 
Magdeburg. Vacuum pans having internally arranged heating apparatus- 
and circulation pipes. November 5th, 1902. In order to produce a 
vigorous evolution of steam and an active rise of the liquid in the 
circulation pipe produced thereby in vacuum boiling down pans- 
having an internal heating apparatus and circulation pipe, the heating 
apparatus is arranged at the bottom of a hood-like (preferably funnel 
shaped, globular cup, or the like shaped) enlargement which foirnis^ 
the lower end of the cumulation pipe. As by reason of this arrange- 
ment the heating and evaporating is mainly transferred to the lower 
part of the circulation pipe, a vigorous upward movement of the heat 
takes place not only in the pipe, hut it is assisted to a great extent by 
a very free evolution of steam in the hood or enlargement, and a 
compression of the bubbles of steam towards the neck of the- 
enlargement thus producing an injector action directed towards the 
circulation pipe. 

147443. Franz Berndal, Berlin. A process and apparatus for 
utilising agam the diffusion %vater. January 25th, 1903. The waste 
waters in the diffusion process freed from fragments of shreddings- 
and the like, are collected separately according to their saccharine 
contents with the object of re-utilising said diffusion waters, and 
again conveyed to the diffusion apparatus in such a way that the- 
water which is richer in sugar is used for mashing, if desired mixed 
with used water fi’om the press, whilst the diffusion water, which is 
poorer in sugar, is used for the pressing operation, if necessary with 
the addition of fresh water. 



252 

147576. Jules Chaiiles Fernand Lafeuille, Cairo, Egypt, 
J process and apparatus for ohtaining concentrated juice from dried beet 
sbreddings or shreddings of other saccharine plants. July 2nd, 1901. 
The sEreddings are introduced into a vessel filled with water, which 
serves as an extraction apparatus, and which in the course of the 
working has partly already received sugar in such a way that they 
first come in contact with the liquid which is richest in sugar moving 
in an opposite direction and then in accordance with their exhaustion 
and the upward movements of the shreddings resulting therefrom, 
with layers always poorer in sugar, and in proximity to the surface 
of the liquid, with pure water. 

147627. Dr. H. Winter, Charlottenbiu-g. A method of making 
products resemhling cane or colonial sugar from beet sugar. February 
28th, 1902. A similar taste and character to that of the genuine 
colonial or cane sugar may be imparted to beet sugar without the 
addition of cane sugar or cane molasses. For this object the sugar 
orystals are cased with a thin layer of syrup which contains for 
instance invert sugar or other hexose, alone or in conjunction with 
decomposing products obtained in the ordinary manner by decomposing 
a solution of invert sugar or other hexose, by boiling one or more 
times with soda lye, potash lye, or lime, until a slightly alkaline or 
acid reaction is obtained. These sugar sorts may be added alone or 
simultaneously with the said decomposition products during the 
treatment of the beet sugar solutions, or both kinds of substances may 
he produced in the beet sugar solution itself, by partial inversion and 
treatment with soda lye, potash lye, or lime. 

147669. Metallwarenfabrix vorm. Fr. Zigkerick, Wolfen- 
huttel. An apparatus for separating the scum from the sugar juice and 
the like. IsTovember 30th, 1902. The following arrangement is 
adopted for separating the scum from sugar juice and the like. The 
juice is inti’oduced through an upper pipe into the separating vessel 
preferably in the first heater, and discharged through a discharge 
apparatus at a lower level. In order to maintain the juice in the 
vessel at a uniform level for the purpose of obtaining a more 
successful removal of the scum, a pipe is carried upwards from the 
discharge pipe, which pipe has an elbow at the level of the desired 
level of the juice. The juice entering by the first named upper pipe 
allows its scum to lise upwards whilst itself it is carried downwards, 
so that an extremely clean separation is effected. Mixing blades or 
arms are provided in the npper funnel-shaped part of the apparatus. 
The shape of the lower part of these arms is such as to suit the funnel 
or hopper and they are also in section inclined out of the vertical and 
rotate in a certain direction. The effect of this is that the scum 
accumulates in the centre from whence it leaves the apparatus 
through another pipe provided on the opposite side to the first named 
pipe. 
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147673. W. Bock, Prinzentlial, near Bromberg. A verticalhj 
displaceahU means for dosing shredding presses for lengthening or 
shortening the pressing chaniher whilst avoiding altering its section, 
December 2nd, 1902 . A perforated or non-perf orated body surrounding 
the juess spindle and adapted for closing the lower cylindrical part, is 
arranged in the mouthpiece in such a way that the lower edge of its 
cylindrical part in its highest position lies higher than the lower edge 
of the sieve casing which is contracted conically downwards, so that 
by pressing this closing device higher or lower, the j^ressing chamber 
may be shortened and the discharge opening enlarged or it may be 
lengthened and the discharge opening in the mouthpiece contracted. 

147916. Hallesche Maschinekeabkik, Eisekgiesserbi torm. 
B. Eiedel and Kemnitz, Halle, a. S. An apparatus for regulating 
the circulation of the liquid in evaporating and boiling donm apparatus 
having heating surfaces constructed in stages. Januaiy 30th, 1903. 
The heating surfaces which are constructed in stages and surrounded 
internally or externally, or internally and externally, by rings which 
act as circulation pipes and have the form of truncated cones so that 
by these rings the jet of liquid rising on the heating surfaces and 
necessary for each charging of the apparatus for heating the stages 
separately or as a whole, is guided separately from the masse-cuite 
which sinks downwards. 

148353. Ludwig Lorenz, Dormagen. A hnife holder for beetroot 
shredding machines, adapted to be inserted into the hnife holding disc 
from the top or the sides. 1st April, 1903. The sides of the knife 
holder are provided with projections or notches which gear with 
notches or projections set at reverse intervals in the discs which 
receive the knife holders, so that the holders are supported along their 
entice length. When the holder is inserted in the disc, it m secured 
against being thrown out by catches acted on by a spring, in such a 
way that the projections press the catches by the springs into the 
notches of the disc. 

Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for Grermaii. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing* countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the ti’ade, at home and abroad. 
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IMPOSTS AND DXPOETS OF SUGAR (UNITED KINGDOM. 

To END OF March 1903 and 1904. 

IMPORTS. 


j 

Quantitiks. 1 

Values. 

Raw Sugars. 

1 





1903. 

1904. 

1903. 

1904, 

') 

Cwts. 

Cwts. 

£ 

£ 

Germany 1 

1,039,338 

1,625,655 

413,656 

692,651 

Holland ' 

103,465 

6*2,834 

38,968 

24,785 

1 Belgium ! 

259,911 

56,627 

107,091 

21,661 

France ' 

71,216 

45,353 

32,967 

18,920 

: Austria-Hungary ........ j 

926,446 

446,373 

386, *261 

206,541 

! J ava i 



365,318 


159,119 

: PMlippine Islands ; 

70,646 


25,285 


Peru 1 

45,414 

223,304 

16,849 

98,156 

Brazil 

31,481 

69,295 

11,996 

26,891 

Argentine Republic 

55,543 

.... 

24,060 

.... 

j Mauritius 

61,353 

60,516 

21,565 

22,134 

! British East Indies 

55,478 

36,300 

21,054 

15,463 

1 Br.W. Indies, Guiana, &c. ! 

120,407 

245,288 

74,167 

166, SOI 

i Other Countries | 

86,906 

176,666 

i 37,580 

81,732 

! Total Raw Sugars j 

2,927,604 

3,413,529 

! 1,211,499 

1,524,364 

1 Refined Sugars. ■ 



1 

i 

Germany i 

3,077,372 

2,256,982 

i 1,589,242 

1,247,126 

1 Holland | 

538,189 

775,460 

1 312,626 

451,363 

Belgium 1 

33,212 

! 101,767 

j 19,320 

56,669 

! France 

191,927 

1 568,640 

1 113,221 

302,890 

' Other Countries i 

286,530 

1 151,346 

1 142,049 

79,659 

i Total Refined Sugars . . ) 

4,127,230 

I 3,854,195 

i 2,176,458 

2,137,707 

Molasses | 

395,962 

I 324,949 

j 74,659 

63, 941 

i; Total Imports ' 

7,450,796 1 7,592,673 

1 3,462,616 

3,726,002 


EXPORTS. 


Bkitibh Refined Sugars. 

S'weden and Norway 

Denmark 

; Holland 

Belgium 

Portugal, Azores, &c 

; Italy 

: Other Countries 

|foreign & Colonial Sugars. 
! Refined and Candy ...... , . 

j Unrefined 

I Molasses 

I Total Exports 


j Cwts- 

! Cwts. 

! ^ 

1 / ^ 

1 5,438 

! 5,944 

*2,841 

i / 3,415 

18,458 

j 32,478 

1 9,471 

I 10,649 

15,485 

15,060 

! 8,427 

1 7,920 

2,265 

' 2,701 

1 1,100 

1 1 ^ 1,512 

1,521 

2,568 

j 862 

1 ' 1,475 

2,448 

116,938 

29,396 
43,599 : 

1,129 

70,923 

viiiniypi^ C) 0 O 

162,553 

131,752 

: 94,753 

164,507 

5,495 

6,429 

i 3,8*26 

4,514 

10,052 1 

23,479 

0,332 

12,450 

43 1 

35 

33 

17 

178,143 1 

161,695 

103,944 

181,488 



255 


UNITED STATES. 


(Willett 4 * Gray, ^c.) 
(Tons of 2,240 lbs.) 

Total Receipts, 1st Jan. to April 14th . . 
Receipts of Refined ,, ,, ,, 

Deliveries ,, ,, ,, 

Consumption (4 Ports, Exports deducted) 

since 1st January 

Importers’ Stocks (4 Ports) April 13th . . 

Total Stocks, April 27th 

Stocks in Cuba ,, 

Total Consumption for twelve months . . 2, 


1904. 

1903. 

Tons. 

Tons. 

550,918 , 

. 452,153 

75 . 

252 

544,928 . 

. 409,003 

463,410 . 

. 380,209 

18,151 . 

47,535 

184,000 . 

. 217,347 

245,000 . 

. 359,263 

1903. 

1902. 

549,643 . 

. 2,566,108 


CUBA. 

Statement of Expouts and Stocks of Sugak, 1903 and 1904, 


(Tons of i3,2401bs.) 

Exports 

Stocks . . 

1903. 

Tons. 

.. 178,076 . 

. , 362,996 . 

1904. 

Tons. 

, 454,278 

286,403 

Local Consumption (three months) .. 

541,672 . 

11,380 . 

740,681 

11,740 

Stock on 1st January (old crop) 

558,052 . 

42,530 . 

752,421 

94,835 

Receipts at Ports up to March 31st 

.. 510,522 . 

657,586 

Mavmia, March Slst, 1904- 

J. GrXJMA. — F, 

Mejer, 


UNITED RINaDOM. 


Statement op Imports, Exports, and Consumption por Three Months 
ENDING March SIst. 




Imports. 


Exports (Foreign). 

Sugar. 1904. 

1903. 

1902. 

1904, 1903. 

1902. 


Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons, 

Refined , . 

193,709 . 

. 206,361 .. 

396,223 

321 , . 275 

.. 421 

Raw 


146,380 .. 

284,758 

1,713 .. 502 

.. 800 

Molasses . , 


. 19,798 . . 

15,592 

2 .. 2 

41 


Total 379,683 . 

. 372,539 .. 

696,573 

1,490 . . 779 

.. 1,262 




Home Consumption. 




1904. 

1903. 

1902. 




Tons. 

Tons. 

Tons. 

Refined.. .. 



203,712 

26,548 

20,495 

. . 193,834 . . 

« . 132, lo9 . « 
.. 17,800 .. 

401,050 

302,243 

16,776 

Molasses .. 




Total 


250,755 

.. 343,793 .. 

720,069 

Less Exports of British Refined ..... 


6,587 

8.127 .. 

8,310 

Home Consumption of Sugar imported from Abroad . . 

244,168 

.. 335,606 .. 

711,759 

,, 

„ , , Refined (in Bond) ...... 

, , Molasses, manufactured (in Bond) 

124,153 




16,611 

.. ^ ^ 

' — 

Total Home Consumption of Sugar . , . 


384,932 

.. 335,666 .. 

711,759 
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Stocks of Sxjgak in Exteofe at uneven dates, Apbil 1st to 27tii, 

COMPARED WITH PBEVIOITS YeAES. 

In thousands of tons, to the neakest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1904. 

106 

1178 

743 

1 

476 

264 

2770 



1903. 

1902. 

1901. 

1900. 

Totals 

2722 

2857 .. 

2172 .. 

1971 


Twelve Months’ Consumption of Sugar in Europe for 
Three Tears, ending March 31st, in thousands of tons. 
(From Zicht^s Monthly Oircular.) 


Great 

Britain. 

Germany 

France. 

1 

1 Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

1696 

940 

647 

443 

510 

1 4236 

8675 

4187 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 
fFrom Lichfs Monthly Circular.J 
1903-1904. 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germany 1,950,000 ..1,762,461 ..2,304,923 ..1,984,187 

Austria 1,176,000 ..1,057,692 . .1,301,549 . .1,094,043 

France 780,000.. 833,210 .. 1,123,533 .. 1,113,893 

Bussia 1,200,000 ..1,256,311 ..1,098,983 .. 918,838 

Belgium 210,000.. 215,000.. 334,960., 333,119- 

Holland 125,000 .. 102,411 .. 203,172.. 178,081 


Other Countries . 410,000.. 325,082.. 398,236.. 367,919 
5,850,000 5,652,167 6,760,356 5,990,080 
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NOTES AND COMMENTS. 


Messrs. Blyth Bros. & Co., Mauritius, report shipments of sugar 
from August 1st to April 16th, at 159,961 tons, as compared with 
116,182 tons for the corresponding period of the previous season. It 
went chiefly to India, the Cape, and the United Kingdom. 

The 5ugar Industry in Java. 

We have pleasure in drawing^^attention to the first part of a paper 
-by Mr. H. C. Prinsen Geerligs on the Sugar Industry in Java, which 
appears in our J ournal this month. In his admirable series of articles 
•on the same subject, which were published in the Sugar Cane in 
1897 and afterwards reproduced in book form, Mr. Geerligs dealt 
exclusively with the factory work in the manufacture of sugar, and 
did not enlighten us regarding the agricultural procedure. He now 
supplies this omission. Though not of such length as his former 
papers, this last article from his pen will be found an interesting 
and valuable contribution to the information available on the high 
class methods adopted in Java for turning out sugar of the best quality. 
Incidentally, he disposes of the idea that Java is an exceptionally 
favoured country for sugar cane culture, and shows that as a matter 
of fact, only hard scientific work will now enable a profit to be made. 
Dear land and ravages of disease are ever present factors to be 
considered, and the one redeeming feature is a plentiful supply of 
cheap labour. Otherwise the energy of the planters and the technical 
skill of the factory experts alone account for the success attained. 

. • ^ 20 
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Indian Duties on Sugar. 

Tke Board of Trade kave received, tkrougk tke India Ojffice, a copy 
of a Customs Circular (No. 6 of 1904), imposing from 1st April, 1904, 
tke following s])ecial duties upon sugar imported into Britisk India 
from tke undermentioned countries : — 


Countries. 


Denmark 


Argentine Eepublic . . 
Bussia 


Kinds of Sugar. 

Rate of 
Special Duty 
per cwt. 

Candy and sugar in whole or broben 
leaves, plates, cakes, &:c., whatever 
the colour may be, and white pul- | 
verised sugar which is lighter than 
the Amsterdam standard sample, 

Rs. a. p. 

No. IS 

0 8 10 

Eefined sugar 

5 7 5 

Unrefined sugar 

4 0 8 

Eefined sugar 

9 10 2 

Unrefined sugar 

; 5 15 10 


The present Customs Circular provides tkat tke above duties are to 
be imposed wketker tke sugar is imjmrted directly from tke country 
of production or otkerwise, and wketker imported in tke same 
condition as wken exported from tke country or has been changed 
in condition by manufacture or otkerwise. 


ASSOCIATION DES CHIMISTES DE SUCEEEIE ET 
BE DISTILLEEIE DE PEANCE. 

Coi^aRESS AT Pabis. 

Tke Paris Congress of tke Association des Ckimistes de Sucrerie et 
de Distillerie de France took place on tke 8tk and 9tk of March last. 
Tke fii’st day was occupied in jDaying a visit to tke General Agricultural 
Conference, and in going to hear M. Becquerel, member of tke 
Institute, on tke radio-active property of matter. 

Tke second day was given to tke reading of papers, and their 
discussion. Tke presidential address was given bj^ M. Barbet, and 
mainly indicated tke practical means at one’s disposal for inci-easing 
tke home consumption of sugar. He instanced in tke first place tke 
methodical use of sugar in culinary products ; omelets with jam or 
sugar, vegetables with sugar, even certain spiced meats, slightly 
sweetened, specially called for attention, and he thought, no doubt 
reasonably, tkat tke adoption of suck condiments would create as 
great a demand on the sugar industry as do cakes and biscuits. 
To facilitate suck a movement, M. Barbet advised tke fabricants to 
establish popular restaurants for dealing in sugared confections, in 
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wMcli should be served moderate-priced dishes, as would, carefully 
calculated by chemjstj^, restore the normal balance between the 
elements of nitrogen and hydro-carbon in human food, a point rarely 
considered. A ‘‘national” sweet beverage, and particularly a ton 
vin cliaud^ would complete this alimentary regime, the precepts of 
which should be difcsed not only by such restaurants but also by 
popular pamphlets on a large scale. Such a proposal in its conception 
might seem out of place on the programme of the Association, but 
M. Barbet thought that the latter could not fail to be interested in 
present day economic problems dealing with the sugar works and 
distillery. From the same point of view, in order to obviate any 
reduction in the beet sowings, he counselled the combining of a 
distillery with the sugar factory, so as to have the option of producing 
sugar or alcohol, as might prove the most advantageous. 

Sugar Manufacture. 

M. L. Lindet gave an account of his recent investigations “ on the 
causes ‘which effect or retard the auto-inversion of sncrosed^ It is now 
known that this phenomenon (transformation of sucrose into glucose 
and le villose by water at 100^ 0. without any addition of acids or 
salts) is due to the slightly acid properties of sucrose and to the more 
pronounced acid properties of invert sugars. M. Lindet has established 
this fact by numerous experiments, of which he gave a very interesting 
account. He measured the state of electrolytic dissociation of the 
different sugars in solution, f.e., their electrical conductivity; and 
showed that in a glass vessel the inversion is diminished owing to the 
fact that the alkalinity of the glass saturates the acidity of the sugar ; 
certain metals (copper, lead, tin, aluminium, <S:c.) promote inversion 
by forming hydrates which peld up a molecule of water to the sugar 
and are then rehydrated; certain other metals (silver, platinum, 
mercmy, &c.) are indifferent, because they do not form hydrates; 
whilst others (iron, zinc, magnesium, &c.) retard inversion by forming 
alkaline hydrates. The active metals, besides promoting inversion, 
possess other very distinct properties ; since the heat given off in the 
formation of their* compounds is very small, and the tendency to 
chemical dissociation is very great ; their action is the more marked 
as their combinations are less sensible to electrolytic dissociation, 
yielding less heat during ionisation and having less tendency to 
electrolytic decomposition. 

Have M. Lindet’s researches any practical bearing on the sugar 
industry ? The author does not think so ; but they confirm principles 
which practice has sought to establish. They show, for example, that 
the factory should always keep the juice and syrups alkaline, not so 
much to avoid their becoming acid, as to prevent them becoming 
neutral, for in the presence of certain salts and metallic acids auto- 
inversion takes place. The syrups if aerated become more hydrated in 
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tlie presence of copper and inversion would follow. It is desirable to 
evaporate the juice and boil the syrups immediately after clarification 
without allowing them time to absorb oxygen from the air and, as a 
consequence, to produce cuprous hydrate by contact with the tubes of 
the triple effet or the spiral coils of the vacuum pan. It might be 
remarked in conclusion that the addition of soda salts in second 
carbonatation is justified as an excellent plan, because the compounds 
of soda and organic acids are less dissociable than the corresponding 
lime compounds and consequently less active in promoting inversion. 

M. Lindet however thinks that numerous phenomena appearing in 
the manufacture of saccharine products could be explained by these 
experimental facts just given, and that one could deduce therefrom 
many interesting and practical conclusions. Por example, it is known 
that the addition of a little invert sugar during the cooking of 
preserves retards the crystallisation of the sucrose which occurs only 
after a considerable period. Long boiling in a copper pan or the 
addition of a minute and harmless proportion of copper, say a 
millionth part, produces the same result. 

M. Besson, professor in the University of Caen, gave some account 
of experiments undertaken in his laboratory and with laboratory 
apparatus, “ on the comparative results of different diffusions.''^ These 
experiments are, doubtless, still incomplete, notably those treating of 
the working up of frozen roots ; they were, however, justly worthy of 
communication to the assembly. The frozen beets ought to he worked 
up immediately, any delay involved the production of juice of lower 
purit^'^ and liable to decomposition. The process of diffusion has been 
studied, in the presence of different chemical reagents, treating pulp 
obtained from a beet sheer. The purity of the raw and carbonated 
juice decreases appreciably when the proportion of ammonia in the 
diffusion water increases, even if one takes the precaution of keeping 
the juice neutral during carbonatation and diffusion ; with pure 
tri-methylamine, on the other hand, the purity is slightly increased ; 
but where the juice retains ammonia, its purity diminishes. The use 
of bisulphites has been a special object of Professor Besson’s studies. 
The bisulphite solutions employed (sodium, calcium, aluminium), 
having the same concentration as the solutions employed in diffusion, 
wei’e from one to two per 1000 volumes of a commercial soliition of 
bisulphite of soda of 30*^ B., and the other bisulphite and sulphurous 
solutions were taken of an equal acidity. . The raw j uices treated were 
less coloured and had a purity equal to that of the aqueous diffusion 
juice and did not yield more invert sugar, within the limits of an 
acidity of 0*4 gr. SOg per litre. The carbonated juices were slightly 
less coloured and in general somewhat purer, but lime salts were 
more abundant. The employment of bisulphites or sulphurous acid, 
if ready needful from an antiseptic point of view during diffusion, 
can have no effect under these conditions on the chemical quality of 



the juice. The sodium aud calcimn. bisulphites seem the best from a 
chemical standpoint, but, having regard to the fact that nearly all 
factories possess apparatus to j)roduce their own sulphurous acid, it is 
apparent that the employment of sulphurous solutions in doses of 
0-2 gr. to 0*4 gr. SO 2 per litre will prove the most economical. 

M. Besson also remarked that carbonic gas dissolved freely in the 
cossettes and was afterwards evolved during diffuvsion whereupon the 
purity of the j nice diminished ; the same holds good in regard to the 
purity and the saline quotient of the carbonated juice ; the lime salts 
are increased. Are not these results, M. Besson asks, connected with 
the preservation of the roots in the silos, the atmosphere of which is 
saturated with carbonic acid gas evolved during the period of retarded 
life of the roots ? This would certainly explain the abundant liberation 
of gas during diffusion. For this reason the ventilation of the silos, 
some time before the roots are to he worked, seems desirable. It is a 
pity that this question was not further discussed by the meeting. 

M. Anlard defended before the Association one of his favourite 
views, which he has already ventilated in his report at the Berlin 
Congress: On hot and cold liming of juice ; and the influence of 
duration of contact of the juice tvith lime. Contrary to what is extolled 
by Mkl. Prangey and de Groubert as giving the maximum useful 
effect, M. Aulard recommends cold liming of diffusion juice, and as 
long a contact of the lime with the juice as is possible under practical 
and industrial conditions. In this manner he obtained with gradual 
heating to 70*^ C., a limpid, colomdess, and very pure juice, as well 
as dry and compact filter press cake, containing little sugar, but 
he considered it worth while appealing to the opinion of a more 
competent authority to settle the ever recurring question, as to the 
best method of utilising the lime ; the laboratoiy officials of the 
Syn dicat des Fabricants de Sucre de France seemed to him the most 
suitable persons to undertake this. Some remarks were here offered 
by Messrs. Besson, Sellier, Fabre Guillaume, &c. M. Besson’s 
laboratory experiments tended to condemn the prolongation of 
contact of the lime with the juice and showed that hot and cold liming 
had nothing in common. M. Sellier wished to settle the question from 
the standpoint of the nitrogenous iq.atter, and he stated that, fi'om his 
experiments, there was some risk in leaving limed juice in contact 
with coagulated albuminoid matter at 80^ 0. for too long a time. 
M. Guillaume repeated the statements made by him in 1872-3, and in 
1875, proving that the fermentation of the beets in silos results in the 
production of juices which must be worked up as quickly as possible. 
But there was a great diversity of opinion on these points. 

M. Weisberg read a paper entitled : A 'practical study of the 
employmeyit of aulpJatrous acid in the sugar industry. He began by 
recounting the history of this important question, and then made a 
critical survey of the processes actually in vogue in the sugar factories. 
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and pointed out their imperfections and drawbacks. He finally gave 
an account of bis experience with sulpbnrous acid, and of the 
researches which had gradually led him to elaborate the process known 
as “ siilphi-carbonatation,” of which he explained the scientific 
principle and described its modus operandi. Well carried out, sulphi- 
carbonatation has the following principal advantages, all of which are 
confirmed by the experiences of various usines which have adopted 
the process. 1. A more perfect decoloration of the products than by 
any other of the processes in vogue which employ sulphurous acid. 
2. Easier filtration and washing of the scums of first carbonatation 
when mixed with those obtained by sulphi-carhonatation. 3. Easier 
evaporation without frothing, the juice being more liquid, and the 
boiling point slightly lower. 4. More rapid pan work, giving in first 
and second jets a very fine grain, of regular shape, an increased yield 
per hectolitre of masse-cuite, and a higher output in general, the 
molasses resulting from this work being more exhausted ; the 
possibility of returning into the wash a very large quantity of rich 
runmngs 'while turning out beautiful refined sugar. 5. All the 
products of this process possess a distinct alkalinity to phenolphthalein 
and can be stored without undergoing any deterioration. 6. Simpli- 
fication of the woi'k by suppressing the sulphuring of the syrups (or 
in some cases of two operations in such usines as sulphur twice) the 
rich runnings from the sulphi-carbonatation requiring no further 
treatment with sulphur in order to obtain a good crystallisation. 

M. Weisberg found an excellent supporter in M. Aulard, who 
certainly did not desue to oppose his process of barytic sulphitation ” 
to that of “sulphi-carbonatation,” and he added that the latter process 
had funished him with excellent and “almost marvellous ” results, in 
the trial he had made of it at Marche ; he had no hesitation in 
recommending its adoption especially in new installations and was 
assured that, under good working conditions, an absolute decoloration 
would be obtained. 

M. Besson made a short communication on The influence of alloys of 
Aluminium in preve7itmg the formation of “ sca?e” during concentration 
of the juice. He first of all gave a resume of the previous conclusions 
regarding the influence of aluminium alloys on the decoloration 
and purification of the concentrated syrup and he specially 
emphasized the conditions necessary to prevent scale formation 
either in the case of lime, or more frequently of siliceous, deposits. 
M. Besson following up his theories with a practical demonsti’ation j 
he placed before his audience large flasks which had served to carry 
out comparative concentrations, with and without alloys, of ordinary 
carbonated juice and of juice rendered siliceous by the addition of 
silicate of soda at the end of the second carbonatation. There is no 
need, said he, to use a lens to see the contrast between the two jlasks. 
The reagent — the composition of which the inventor preferred not to 
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divulge — had been employed in the proportion of 0*2 gr. per litre of 
juice, but one has to bear in mind that the experiments were carried 
out in a laboratory, and that, under such conditions, the deposits ai‘e 
three, four, or even five times as abundant as in the usine, where an 
addition of one gr. per hectolitre would sixffice. The deposits however 
maintained in either case the same character — provided that the alloy 
was finely pulverized, the juice sufficiently alkaline, and, in brief, 
that the Besson process was suitably applied. 

M. Besson demonstrated that the manufacture of the alloy was 
commercially possible ; a finely powdered sample on being thrown into 
a glass of water immediately gave rise to an abundant discharge of 
gas ; but each particle became coated with a white film of alumina 
which only disappeared rapidly — an indispensable condition in this 
process — when the juice has an alkalinity of about 0'2 gr. per litre. 
This alkalinity precipitates the alumina in the form of silico-aluminate 
of lime, which is granular, as “soft as talc,” and non-adherent; 
whereas silicate of lime deposited in a flask is gelatinous and very 
adhesive. M. Besson modestly declared that he would not insist upon 
the working of normally alkaline juices in the factory; he had, 
however, been led to the discovery of a still more economical process 
than the preceding, and which gave equally good results without 
requiring the juice to be alkaline. The description of this new process 
would probably be included in the programme of the next Congress. 

M. Yivien read a paper containing an important communication 
which had appeared the same morning in the Journal des FabricantSi 
entitled: The Crisis of the Sugar and Agricultural Industries — Carnes 
and Remedies, We cannot here summarise or criticise it; but its 
conclusions are in favour of an increase in the production of sugar and 
in the cultivation of the “ extra-rich” beet, yielding the maximum 
return per hectare. M. Yivien also advocated a rebate from all duties 
on sugar employed for other purposes than human food, a progressive 
reduction on those on sugar used for consumption, and finally the 
creation of new outlets for sugar (military rations, bonbons, biscuits, 
preserved fruits, condensed mBk, powdered milk, chocolate, syrups, <fec.}. 

M. Aulard, always amiable, congratulated M. Yivien on his paper, 
and then declared that he had not found in it the real remedies for the 
sugar crisis. He could not agree with the indecisive conclusions 
shown in the report of M. E. Saillard, on the agricultural work of 
the Syndicat des Fabricants de Sucre de France. From the agricul- 
turist’s point of view, M. Aulard did not believe that salvation lay 
in the cultivation of the “extra-rich” beet, since the Germans 
themselves no longer adopted it. In Belgium a beet of medium 
richness most frequently gave the heaviest return of sugar per hectare; 
and he would prove this by trials he proposed to undertake during this 
season. From an industrial standpoint he thought the fabricants 
should first seek for a remedy in connection with cattle food. 
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The Belgian Govei'nment had realised this so well that it had 
authorised, for the purpose of cattle feeding, the sale of after-products 
indemnified from all duty when denaturated by a simple method (37 
of chloride of soda, 10]^ of vvheat bran, and 872 sucrose). The same 
GroTernment, always on the alert, and regretting that the consumption 
duty had been fixed at 20 fr. instead of 15 fr. as promised by them, 
had granted a rebate to the manufacturers of invert sugar of a quarter 
of the duties collected ; this had allowed the breweries to buy at a 
reasonable price a very pure invert sugar cheaper than the glucoses 
hitherto employed and in every way more suitable for their work. The 
same Government had likewise given a rebate on sugar used to make 
alcohol. M. Anlard advised his French colleagues to bring round 
their own Government to granting this latter concession ; he said all 
the after products which were easily denaturated with spent wort, 
could go to this distillery, allowing in the course of a day’s work a 
profit of 11 fr. or mox'e per 100 kg. (basis 75),— from which would 
have to be deducted the costs of transport, manufacture, &c., — and in 
this way the considerable stocks of sugar would immediately tend tO' 
diminish. 

The figures showing the yield of alcohol fi’om after products of the 
sugar works, as given by M. Aulard, were deemed by M. Barbet to 
be exaggerated ; the latter estimated the return to be from 60 to 60*5 
litres instead of 63 litres. He also thought that the molasses from 
second jet might be used in the distillery with advantage, and that 
the authorities would not object to this arrangement. M. Brunehant, 
regarding the question from the standpoint of the agriculturist, con- 
sidered that M. Yivien held the correct view in advocating the 
production of a richer beet, and that any return to the old policy 
would be dangerous; he laid stress on the results of txials carried 
out by the Syndicat, in which the average return in sugar per hectare 
had been very similar in the case of both medium and rich sugar 
beets, and he thought that the seed-selecters had often been led 
astray in the choice of subjects. Dealing with this last matter, he 
concluded with an appeal to the manufacturers and chemists whom 
he advised to obtain as seed-bearers such plants as contain individually 
the maximum grammes of sugar. M. Eagot supported M. Brunehant’ s 
contentions; he thought M, Vivien’s optimism was exaggerated, and 
he had possibly too much neglected the economical and commercial 
aspects of the question. M. M. Sellies and Lambert agreed with the 
principle enunciated by M. Brunehant as regards selection, and they 
affirmed that the question was much more advanced than he seemed 
to believe. Certain German and French houses had been working on 
these lines for some time past. 

M. Naudet delivered quite a lecture — much too short, considering 
its interest— on the sugar industry in the Dnited States. In 1889 
and 1890 two usines were successively erected in Nebraska by the 



Carion Delniotte Company, Afterwards the Pacific Coast in 
California became the scene of operations, where the beets gave 
18*20 per cent, or more of sugar. The cultivation of the beetroot 
was next taken up in Michigan, where factories speedily multiplied, 
in Colorado, in Utah, in Idaho, &c. In Michigan the roots contained 
14 to 14*0 per cent, of sugar; in Colorado they got ll and IS per 
cent.* of sugar with yields of 40,000 to 50,000 kg. per hectare. 
According to M. Naudet, the development of the sugar factories in 
U.S.xl. depends mainly on the consumption. According as the 
production of Cuba does, or does not, enter the States, they will he 
able to produce a million tons more sugar from beets before being 
obliged to limit production, without which latter it would be 
necessary to resort to exportation, and thus lose the benefits of the 
bount5^ Under such conditions will it be possible to dispense with 
the bounty ? Not under existing conditions ; but the old usines are 
being transformed, thanks to the efforts of the engineers of the 
American Sugar Refining Company ; the consumption of coal, which 
is still generally excessive (from 180 to 240 kg. per long ton), will be 
reduced ; attempts will be made to increase the yield, which is at the 
present day too low; processes for extracting sugar from the 
molasses and for drjung the pulp will be introduced ; the industry 
will therefore he able to flourish in regions where the beets 
contain approximately 17 per cent, of sugar. 

As a matter of fact, one can j)oint to several new factories which 
are perfectly designed ; the factory of Fort Collins (Colorado) in 
particular is splendid ; the uniformity and details of the installation 
leave nothing to be desii*ed ; the power is transmitted to the pump 
set by belts from a central shaft. ‘‘ This appears incredible,” 
said M. Naudet, “when, as in France, electrical force is largely 
adopted for driving the centrifugals, so as to effect the greatest 
possible economy of fuel.” But in spite of these transmissions and 
belting, not a single difficulty in the progress of the work arises. 

M. Naudet concluded by describing, in a graphic way, several very 
interesting features : special methods of transmission ; the employ- 
ment of clutches which dispense with free and fixed pulleys, 
permitting the starting of such machines as the washers, slicing 
machines, &c., to be as gradual as desired. Such appliances enable 
the American factories to work on automatically, and with a perfection 
unknown in the best French usines. 

Finallj^ M. Naudet referred to the difficulties met with in the 
working of Colorado beets which contain much more salts than the 
European roots. The diffusion of saline impurities being more 
rapid than the diffusion of sugar in the cold, it follows that the 
densest juices which are at the top of the diffusers or macerators 
are, contrary to what occui'S in France, very impure. In this 
* The Sugar Beet ” questions the accuracy of these figures. 
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case one cannot argue a priori that the densest and hottest 
juices in the battery are the purest. M. Naudet has hence been 
led to somewhat modify the process of di^usion and to conduct 
the work very rapidly in order to avoid too long a contact between 
the pure juice and the chips, or at all events, to reduce the duration of 
contact to a minimum. — (J. Troude in the Journ. chs Fcth, de Sucre.) 


SCIENCE IN SUGAE PEODEOTION. 
Ey T. H. P. Heriot, P.C.S. 

[Continued ft'om puije 321.) 


o. Labour-saving Machinery. 

The very similar methods of transport adopted in the cane and beet 
industries do not require special mention, we may therefore proceed 
to review the mechanical methods of cultivating and harvesting the 
crops, considering these under : — Agricultural implements, harvesting 
machinery, and unloading arrangements at the factory. 

The Beet. 

(a) Agricultural Implements. 

Engineering science has been an important factor in the economic 
aspects of beet-cultivation for, wherever manual labour could be 
avoided, mechanical methods of cultivation have been adopted. 

Ploughing . — ^Before the development of the beet industry on the 
Continent, the soil was cultivated to a depth of only some 8 or 9 
inches, the underlying subsoil remaining inert and unfertile. We 
have ah’eady remarked that the beet requires a deeply cultivated soil 
to allow the growing root to freely penetrate to a considerable depth. 
Any resistance to this downward growth tends to deform the root, 
rendering it difficult to harvest, and also to cause the root to grow 
above the ground-level, resulting in an inferior quality of the juice in 
the exposed area. 

The first object of the beet grower was, therefore, to thoroughly 
loosen the subsoil, by which treatment its physical structure and 
chemical composition may be so far modified as to render fertile that 
which had hitherto remained inert and unproductive. 

The more fertile surface-soil has been rendered so by constant 
exposure to the weathering action of air and rain, as also to the 
solvent action of gases arising, from decomposing vegetable matter, 
upon the mineral debris of which all soils are composed. The lower 
strata, or subsoil, may contain the same chemical elements as the 
surface-soil, and yet remain barren, because, at this depth, the soil 
is not disturbed by the various operations of the cultivator, and 
therefore remains unexposed to atmospheric influences. 
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The subsoiler, which may either be attached to, or follow, the 
plough, loosens the stiff strata underlying the furrow turned over by 
the latter. Very gradually, this aerated portion of the subsoil under- 
goes oxidation, or is weathered, so that what was formerly unfertile 
land becomes an available supply of valuable plant-foods. 

At long intervals of time, a deeper furrow is cut by the plough, 
thus turning over a small portion of the previously aerated subsoil, 
which henceforth forms part of the surface soil. Simultaneously 
with this deeper ploughing, the subsoiler is set to work at a greater 
depth so that a lower strata of inert subsoil is loosened and 
pulverized, to be subsequently turned over by the plough after 
thorough aeration. These successive operations must be very 
gradual, otherwise the surface land is impoverished by the addition 
of the less fertile subsoil. Thus, on lands under beet cultivation on 
the Continent, the combined use of the plough and subsoiler has 
extended the depth of fertile surface soil by nearly a foot during the 
course of 20 years. 

Multiple ploughs, cutting from two to four furrows at a time, have 
almost completely ousted the old single-furrow implements, and 
have been brought to a high state of perfection. The double-furrow 
plough of the ‘‘Brabant” type is largely adopted in France. 

The invention of the steam-plough has introduced another important 
advantage, for, whereas the draught-plough travels at about two 
miles an hour, the steam-plough covers as much as six miles in 
the same time. In addition to this economy, there is an inci'eased 
efldciency in the work done; the fuiTows being more thoroughly 
broken up by the plough-share in rapid motion. Steam-ploughs are 
in general use in the beet industry, and are operated day and night. 

Manuring , — The broadcast distribution of manures by the earlier 
machines has been abandoned in favour of the modern practice of 
manuring “inline,” although the latter machines are both com- 
plicated and costly. 

Of German machines, Dehne’s comprises two distributers mounted 
on either side of a single wheel. The machine is pushed along, 
between the rows, like a wheelbarrow, the motion of the wheel 
actuating the distributers through suitable gearing. The manure 
is discharged through four hopper-tubes and deposited on either side 
of each plant, thus working two rows at a time. 

Other machines deposit the manure “in bands ” by means of small 
paddles revolving beneath the nozzle of each hopper- tube. 

When the fertilizer has to be applied along with the seed, the two 
operations are effected by one machine, which drills and manures 
several rows simultaneously. 

Drilling , — Many ingenious machines have been designed for 
drilling the beet-seed, some of these can be adjusted for any width 
of row; for drilling as many as ten rows at a time ; and for working 
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on level or hilly ground. Tliese machines open up the drill, drop in 
the seed, mixed with a little superphosphate or other fertilizer, and 
finally cover the drill with an inch or two of soil ; these several 
operations being performed automatically whilst the machine is in 
motion. 

The older and simpler type of machine deposits the seed in a 
continuous line along the drill, but the modern practice in France 
and Belgium is to sow “ in pockets,” a method devised by Max le 
Bocte as far back as 18-13. Comparative trials have showm that the 
latter method economises oOT of the seed formerly required for 
sowing “ in line,” the gain full}^ compensating for the cost of the 
special machinery required for this work. The distance between 
adjacent "'pockets” is adjusted to correspond to the distance desired 
between the mature roots, and varies with the nature of the soil 
and quality of roots growm. 

When the seedlings vegetate, showing two pairs of leaves, the 
roots are thinned out by removing those of less vigorous growth, 
and leaving single and healthy roots at the required distances; this 
work has to be done by hand, and is easily performed by children. 

Hoeing and Weeding . — These important operations have to be several 
times repeated during the earty development of the beet and, in order 
to prevent any injury to the young plants, are generally done by hand. 

{h) Harvesting Machinery. 

The costly work of lifting the roots by hand has led many inventors 
to design beet-harvesters with some degree of success. From 1867-72 
the model was a subsoiling plough following behind an oblique plate 
or “ pulsator,” designed to press the crown of the root laterally, 
leaving it sufficiently loosened for the plough to lift. In 1873, the 
model, for operating two rows, consisted of two sub-soiling shares 
aiTanged tandem, and pressing on reverse sides of the roots, which 
were thus raised wuthout being laterally displaced. The 1876 model was 
similar to the preceding, hut provided with a. guiding trolley in front. 

From 1876 and after the enforcement of the law of 1884, which 
led to a change in the methods of cultivation, several modifications 
were introduced and, in 1895 a prize was awarded by the Concours 
International de Cambria for a harvester mounted on heavy wheels. 
These mechanical harvesters would operate one hectare in 40 hours, 
as compared with from UO to 130 hours by manual labour, using a 
fork or spade. the latter method it is estimated that fully 5'^' of 
the roots are damaged, resulting in an inferior quality of juice when 
the I'oots are subsequently worked up in the factory. 

It appears, however, that a practical solution of this mechanical 
problem has not yet been reached, for a large Grerman Sugar Society 
has offered a prize of 10,000 marks for a successful design to be sxib- 
mitted by the 15th July of the present year. 
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In France, the harvesting is almost entirel}^ by hand, the roots being 
first loosened and slightly raised by means of a special form of fork. 

Great progress has been made in America in the designing and 
construction of similar machinery, and it is therefore not surprising 
to learn that the Johnson Harvester Company, of New A^ork, have 
perfected a machine which is now coming into general use in the 
American beet-sugar industry. The roots are dug, lifted from the 
soil, the foliage removed by a revolving cutter, and the topped roots 
dropped at the side of the row, ready for the factory or the storage 
silo; these operations being performed automatically as fast as the 
team of animals can haul the machine. 

The roots, when drawn from the soil, are loaded by hand into carts 
or trucks for transport to the factory or storage-shed. 

The Cane, 

(a) Agricultural Implemeiits. 

Manual labour, in all departments of field-work is a distinguishing 
feature of the West Indian sugar industry, and is accounted for in 
two ways. 

First, the long established system of open drainage, which oilers 
serious obstacles to the transport of machines, and the necessity of 
which is most apparent in British Guiana where, owing to the uniform 
level and the silting property of the clay soils, tile-drainage has 
proved impracticable. The shallow navigation trenches of the same 
Colony present further obstacles in the way of transporting such 
heavy machinery as is required for steam-ploughing. 

Turning to the Islands where the cane is cultivated on more or less 
elevated and undulating lands, we find the same antiquated methods 
adhered to, if we except the occasional use of light ploughs on the 
more level areas. 

It is therefore of interest to record that steam -ploughing has 
recently been adopted by the Trinidad Estates Company, at a some- 
what lower cost per acre than by animal-ploughing, and at about 
six-tenths of the cost of hand-forking. The steam plough does more 
efficient work, tniming up the whole depth of surface-soil on these 
heavy clay lands in Trinidad, even during the dry season, when the 
former methods of tillage would be impossible. The main advantage 
to be gained may therefore he looked for in an increased tonnage of 
cane per acre when the newly ploughed lands are eventually cropped. 

Messrs. Fowler, of Leeds, who supplied the machinery, estimate 
that fully of the undulating lands under cane cultivation in 
Trinidad could be successfully worked by steam ploughs ; the engines 
moving along the ridges, and the ploughs travelling across the valleys. 

Following the plough we might hope to see other cultivating 
machinery introduced, but we here meet with a second objection, 
namely, that the present dependence on manual labour for reaping 
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tlie cane crop requires that a maximum of such labour must be 
somehow employed on the estate all the year round, in order that it 
may be available when required. 

In criticising Mr. Lament’s article on “The West Indies, a Warn- 
ing and a Way,” an experienced planter in Eritish Guiana has 
stated* that: — “labour-saving appliances have been adopted when- 
ever they have proved to be cheaper than manual labour.” But, 
from the context, this statement appears to be based on the wages 
paid to the coolie, whilst the heavy expenses of imported labour 
are ignored. 

(&) Harvesting Machinery, 

Briefly stated then, the absence of labour-saving appliances in the 
cultivation may be traced to the want of a Harvesting Machine, 
which has so far baffled the brains of inventors. The first step 
towards a practical solution of this problem would appear to be to 
secure an erect growth of cane, but as an irregular growth is 
regarded as a peculiar property of the cane which cannot be modified 
by the planter, this important problem has received no serious 
attention. The erect growth of some of the new seedling varieties 
should give a new impetus to this branch of engineering science. 

Under existing conditions, in the West Indies, the coolie’s cutlass 
reaps the canefield, and his head carries the cut cane to the cart, punt, 
or railwmy truck. The only labour-saving device in the field is a 
simple derrick for transferring small cartloads of cane to the railway 
truck. These have been adopted at loading stations on some of the 
larger estates in Trinidad within the past five years. 

We have therefore to look elsewhere for improved methods of 
handling the cane crop, and, departing from our original programme, 
we shall describe some inventions which are being worked out in other 
cane growing countries. Many of these are yet in an experimental 
stage, but the desirability of future progress along these lines requires 
that mention should be made of such machines as have been actually 
tested. 

Of portable cutters, those of Paul and Lewis hail from Queensland, 
and are manufactured in the States, The former employs an 
oscillating knife, the latter a broad chisel. Both cutters are driven 
by compressed air from a portable compressor, and are stated to 
operate at from three to four times the speed of the cutlass. It is 
difficult to see how such hand-machines can compete with the cutlass, 
in as much as the latter requires no careful adjustment against the 
cane stem and severs the stem at a single blow. 

Of machine cutters, the following four inventions may be 
mentioned : — 

1. Le Blanc . — Designed to cut, strip, and top the cane ready for 
the mill. 


* This Journal, Ootobet, 1902, p. 527. 
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2. Diipoy. — Cuts two rows simultaneously, and has devices for 
raising prostrate cane. The canes ai'e topped by rotary knives, the 
height of the cut being controlled by the operator. 

3. Gaiissiroii . — A description, with illustrations, of the improved 
form of this machine appeared in “The Louisiana Planter” for 
April. It has two rotaiy cutters in front and travels on four wheels, 
the machine being propelled from behind by four mules harnessed to 
a central shaft. The machine cuts two rows of cane, leaving same in 
continuous rows on the ground. 

4. Smith . — Several cutters driven by steam or electricity^ On 
Plantation Ounaba, Bundaberg, the speed of working was 22 stems 
in ten seconds, or about 20 tons per hour. 

The following four inventions refer to loading the cut cane into 
carts or trucks for transport : — 

1. WrigM, of Louisiana, has designed two loaders on the derrick 
principle, one being operated by steam power, the other by means of 
a counterpoise weight. His steam derrick employs a large mechanical 
rake for bringing the scattered canes into a heap, after which a 
grapple, suspended from the derrick, is lowered and clutches the 
collected cane between a pair of curv^ed forks, the latter being 
centrally hinged. The grapple is operated by two ropes passing over 
the extremity of the derrick and coiled on two drums; one rope 
causing the open grapple to descend, the other closing and elevating 
the grapple and its load. Finally, the grapple is swung round over 
the loading cart and the load released. It is constructed to lift a 
maximum load of half a ton, lifting and dumping the load in 30 
seconds, and requires three attendants. It costs about £200. 

His smaller machine has the same hoisting taclde, but is operated 
by a counterpoise weight which slides upon the free end of the lever 
beam. The mechanical rake being dispensed with, the canes have to 
be collected in heaps, by hand, which actual trial indicates to be more 
eiffective. Experiments at Audubon Park are said to have fully 
demonstrated that these machines will load cane at a cost of less than 
three cents per ton. This model costs about one- third of his steam 
loader. 

2. Lotz . — This machine is similar to the preceding, but with mule 
power for hoisting the load. It requires the attendance of four men 
and one boy, and has a loading capacity of from 80 to 90 tons of cane 
per day. 

3. Howard has designed three derrick loaders. The first, or 1902 
model, requires the cane to be previously collected into separate 
bundles, which are picked up by means of a sling attachment. 

The 1903 model collects the scattered canes, during transit, by 
means of a special form of grapple attached directly to the derrick 
beam, the raising and lowering of the grapple being caused by the 
motion of the beam itself, which is hinged to the trolley. 
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The grapple consists of two j>airs of forks, the lowermost being 
-straight, and fixed so as to project from the extremity of the beam, 
parallel with same ; the upper fork has curved ends, and hinges upon 
the lower fixed fork, the two forks being opened and closed by means 
of a catch operated by a cord. 

The complete loading machine consists wide platform mounted 
on a trolly, and cari\ving two derricks, on^^i either side. The machine 
is drawn by a team of liinles, and tbe two derrick beams are lowered, 
parallel to the direction of travel, so that the fixed forks are thrust 
forward along the ground, and pass beneath the scattered canes 
which thus accumulate upon it. When a sufficient load collects, the 
curved upper forks are brought down, and the load securely gripped. 
The beams are then raised by winding gear, and the loads released 
■over the transport waggons, two of which travel alongside the loader. 

In a trial made in 1902, when eight men and four boys operated the 
machine, it loaded 224 tons of cane at a cost of five cents per ton. 
A com2:>arative trial b;^ hand cost 15 cents per ton. In another trial, 
dl-J tons of cane were loaded into 35 wmggons in 2 hours 7 minutes, 
with an average of 31 minutes per waggon. The cost of this loader 
is about £54, and it is manufactured by the Electric Wheel Co., 
Oiiincy, IHinois. 

Ill his 1904 model the inventor appears to have abandoned the 
automatic collection of the cane and has considerably improved the 
1902 pattern. 

4. McNally . — A steam propelled vehicle with an endless belt- 
conveyor mounted in front and at right angles to the direction of 
travel. The lower extremity of the earner rests upon the ground 
whilst the upper end delivers the elevated cane upon an adjustable 
band which discharges direct into the loading cars. The inclined 
-conveyor and hand are driven by separate engines, the latter being 
also separately geared to the two large traction wheels by means of 
clutches, thus enabling the entire machine to swing round on either 
wheel as a pivot. Around the base of the inclined conveyor a feeding 
rake operates, hut details of this arrangement are not at present 
published. 

(c) Unloading Arrangements, 

On the smaller estates in the West Indies the canes are dumped 
from the carts in the mill yard, and thence lifted by hand and thrown 
upon the carrier supplying the mill. ’ On most of the larger estates 
where rail transport is adopted, the trucks are brought alongside the 
mill caiTier, and directly emptied into it by hand, the depth of feed 
entering the mill being regulated by a driver who superintends the 
work. 

At theUsine Ste. Madeleine, Trinidad, mechanical discharging rakes 
have been adopted for several years, dispensing with a gang of some 
thirty coolies formerly required for each spell of twelve hours. 
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1. The BodJey-Mallon apparatus consists of an endless cliain 
carrying steel teeth or angle-pdeces, mounted vertically on a frame 
hinged at its base, the width of the frame corresponding to the length 
of the transport trucks. The latter have hinged sides which are lowered 
before the truck passes underneath the raised rakes, which are then 
lowered upon the upper surface of the load, and the dragging action 
of the travelling chain pulls the canes into the conveyor leading to 
the mill. At the lowest position of the frame, the chain and teeth 
move horizontally just above the bottom of the truck so that the 
latter is generally completely emptied in a very few minutes. 

The motion of the frame and gearing is operated by one man who 
can moderate the feed passing to the mill to a nicety. This particular 
installation has been operated most successfully for several years, 
four rakes discharging over 100,000 tons of cane per year. 

2. The Walsh unloader is simpler but less automatic in action than 
the preceding. In place of the chain and teeth which form a 
continuous rake in the Bodley-Mallon design, a reciprocating motion 
is given to a beam carrying a .single row of curved prongs, resembling 
the action of a common hand-rake. This is effected by causing the 
rake to slide upon one end of a lever-aimi, the other extremity of the 
latter being hinged to an upright opposite the loaded truck. The rake 
is attached, by two lines, to separate winding-drums, which are 
driven alternately by a small engine. The motion of one drum 
causes the rake to descend upon the load and then to slide upon the 
lever-aiTU, thus dragging a part of -the load on to the conveyor 
leading to the mill. The other drum hauls on a line, passing through 
an overhead block, which elevates the lever-arm and returns the rake 
to its former position. These two motions follow each other by the 
alternate movements of the levers by the attendant. 

Similar appliances have been adopted in British Gruiana for 
unloading punts. In this case, the canes have to be hoisted from the 
punt and dumped upon a platform, from which they are mechanically 
raked into the conveyor supplying the mill. 

(To he continued.) 


The amount of Java sugar imported into this countiy is steadily on 
the increase, and with a continued improvement in prices, it should 
replace a good deal of continental beet in our market. 


The Spanish Sugar Trust, the “Sociedad General Azucarera de 
Espana,” has established Central Offices at Calle de Montalban 6, 
Madrid.” It has now under its control 43 beet sugar manufactories, 
13 cane sugar factories, and 13 sugar mills. But of these, 14 beet and 
.3 cane factories are to be closed in order to reduce expenditure. 


21 
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AMEEICAN versus BRITISH SHGAE MACHINERY. 

The following letter recently appeared in the Louisiana Planter : — 
Editor, ‘‘ Louisiana Planter,” 

I have received two niunhers of the Louisiana Planter, to which I recently 
suhscrihed, and have read same, and I would like to say a few words in 
answer to an article I find in No. 12, page 193-4, headed American rersas 
British Sugar Machinery,” in which the superiority of American machinery 
is claimed. I have had fifty years’ experience in the manufacture, erection, 
and working of sugar machinery, and since the fiscal changes introduced 
here about four years ago, I have had considerable acquaintance with 
American machinery. 

The article referred to, and others I have seen in American magazines, 
state that American machinery is superior on account of being lighter, better 
and higher finished. As to the American machinery being lighter, I quite 
agree ; this can be seen plainly in the scrap heaps on all places that have 
lately introduced it here ; as to its being better and higher finished, that is a 
great mistake ; on the contrary, the finishing, both as regards quantity and 
quality, has to be done by the purchaser dmung the erection. A large 
factory here, put up lately with American capital, American talent, American, 
manufactured machinery, American mechanics and American directing 
engineers, took off its first crop last year with great difidculty, doing only 
about half the work it ought to do, considering that it cost about two million 
dollars. The less than half crop made last year added about eighty tons to. 
the scrap heap, and money sufficient to build a fair sized factory has been 
spent on it to get it ready for the present crop, but the breakage still 
continues, though not to such an extent as formerly. Another factory, two 
crops older than the one just mentioned, entirely under American control 
from the designing of the machinery to the bagging of the sugar, is just 
getting its head above a sea of breakdowns and difficulties, but will still ha'S'e 
to spend a fortune to get the place into safe and economical working order. 
The capital lost through defective designing and building of the machinery 
amounts to many hundreds of thousands of dollars, and could never have 
occurred with British made machinery. 

I have just been around a portion of the Island in the company of a young 
gentleman from Louisiana interested in some kinds of sugar machinery, and 
we have visited a number of factories, some having all American machinery, 
and others having British and American. The owners and engineers on 
these plantations have without exception complained bitterly of the quality 
of the machinery obtained from the States, and also about the bad finish and 
incompleteness of the delivery, so that my Louisiana friend has had rather 
an unpleasant time of it. It is now about the end of the crushing season here, 
auv. one of the factories we visited has only got through about one-fourth of 
its crop on account of the impeif ections of the new machinery they have had 
from the States. This being a private concern, not a company like the first 
factories referred to, the losses mean something like ruin for the owners. 
On the other hand, there are dozens of plants of British manufacture in the 
Island that have worked without a hitch from the start and kept on working, 
giving excellent results for years ,* some for over forty years are doing better 
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work than most of the new American mills of similar capacity put up during- 
the last four years. British machinery wears out with years of hard work, 
hut rarely breaks. 

The foregoing is absolutely trae, simple facts, but you must not suppose 
that I am complaining. I own a foundry and machine shop here, and, since 
the advent of American sugar machinery here I have been just as busy as I 
can wish, and the outlook for the future looks good. Neither must you 
suppose that I think that good sugar machinery cannot be obtained in the 
States. T know that good, strong, well-finished can be obtained in the 
States, but there is only one firm in the United States that will make a 
complete, thoroughly up-to-date crushing plant without careful looking 
after. A good mill, crushing Louisiana canes of nine months, more or less, 
growth, would do poor work on Porto Rico canes of fifteen months, or 
smash up doing the work required here. 

Robert Graham. 

Ponce, Porto Rico. 

In a subsequent issue of the Planter ajipears an editorial in ■which 
the writer can scarcely conceal his indignation at “so severe and 
apparently so uncalled for ” comments as revealed in Mr. Graham’s 
letter. In fact he declines to believe them, and warmly invites- 
refutations from other reliable parties. But we shall be rather 
surprised if these are forthcoming. Mr. R. Graham’s name is well 
known to our readers, and his long residence in Porto Eico ought to' 
be a guarantee of the accuracy of his allegations. 


SUGAR CANE BEET. 


The following letter regarding the respective ' merits of cane and 
beet sugar appeared in the British Medical Journal of the 
19th April: — 

Sir, — I have long been, satisfied that with consumptives and children the 
nutrient fattening-power of ordinary grocer’s sugar is nil. On numberless 
occasions I have noticed improved results when real cane sugar-^preferably 
I think in the uncrystallised state — was used instead ; chemically they are 
said to he “identical” just as potato spirits and malt whisky; practically 
they are as difierent. A recent inquiry in the British Medical Journal has 
evolved the following interesting communication from an expert, which 
speaks strongly in support of my experience : “I have had a long experience 
of cane and beet sugars. I have no interest in upholding the former, but 
the result of my experience has comdnced me of the superiority of cane 
sugar over beet.” 

Chemically so far as our scientific knowledge goes — and it is not very far 
yet — ^both sugars when pure (and in the case of beet, this is a rarity) are 
alike. Chemistry in this branch is wanting; there is a difference chemically 
in my opinion which will be discovered soon; physically there is a big 
difference. > 

Cane sugar is easily purified, and even if it were not, the impurities- 
unarrested would not have a prejudicial effect on the human system. Beet 
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is very difficult to clear, and in this case the impurities are such as to disturb 
the system and interfere •with its normal functions. Low beet sugars or 
treacle cannot be used with satisfactory results even as a cattle food. Bees 
refuse to feed upon even the good grades of grocery beet sugars, they turn it 
•out of their hives. There are cases where serious injury has been done to 
hives. I know of a case in the north where the bees, having nothing else, 
partook of some, and suffered from severe diarrhcea in consequence, 
many dying of it. Persons wishing to have cane sugar should buy from 
their grocers under guarantee. The country just now is flooded with foreign 
refined sugars, got up to please the eye, hut only imperfectly refined, 

I am, etc., 

Colin Campbell. 


MANUEES, AND HOW TO MIX THEM. 


Dr. Greehens, of Alzey, Germany, has furnished a very simple plan 
■of determining what artificial manures may be mixed, and vice versa. 
From the Australum Agricidturist we take the following notes and 
accompanying diagram : — 

“ In mixing manures before applying same on the land, chemical 
changes can take place, so that a valuable ingredient may be lost 
by a part of it flying off as gas, as example, the mixing of lime 
manures with such that contain nitrogen, as stable manure, guano, or 
ammonium sulphate, when the most valuable ingredient, the nitrogen, 
is lost in the form of ammonia ; or an easily soluble manure changes 
into one difficultly soluble, and so loses in value, as example, the 
influence of lime on easily soluble phosphates. 

‘‘Secondly, mechanical changes can be caused by mixing two or 
more manures, and so ipake their application more difficult, and 
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consequently more costly. Mixing kainit or otker potash salts with 
other artificial manures, if not spread immediately, will give a mixture 
that soon becomes a hard, solid mass, which must be broken up before 
application. 

‘ ‘ To remember what manures can be mixed for any length of time, 
shortly, or not at all, before spreading the same on the land, cannot 
be expected of anyone who is not well up in the chemistry of manures. 
The accompanying diagram, which can be relied upon, is valuable for 
reference. Por this purpose it can be tacked on the barn door, and 
everyone can see at a glance what manures can be mixed, and how 
long before spreading same on the land. 

“Those manures joined by the thick lines must never be mixed 
before using; those by the double line, immediately before spreading; 
and those by the single line can be mixed together at any time.^’ 

THE SUGAR INDUSTRY IN JAVA. 

By H. 0 . Pbinseh- Geerligs, 

Pekalongan, Java. 

The cane sugar industry in Java occupies a very peculiar position, 
differing considerably from that in other cane growing countries. 
Whereas in most other colonies the planters are proprietors of the 
land, and in other cases the manufacturers do not plant their canes 
themselves but only make sugar from purchased canes, the Java 
manufacturer plants his cane himself on rented land. Apart from the 
estates in the semi-independent states of Sourakarta and Djokdjakarta 
and a few estates situated in private possessions or perpetually leased 
farms, the cane is planted in Java on land which is rented from the 
native population for one crop at the time only. Therefore the 
denomination of “plantation” is not applicable to the Java sugar 
estates, as only the factory compound is the property of the estate, 
and the land planted with cane belongs to the natives in communal 
possession. 

This state of affairs brings along a general feeling of uncertainty ; 
the planters are never sure of the disposition of the land and even if 
they have done their utmost to bring the factory and the transport 
aiTangements to a high state of efl&ciency, all this ti'ouble may prove 
useless if the natives are unwilling to lease their land furthermore, or 
if another planter forestalls them. This latter inconvenience may be 
obviated by mutual agreements between neighbours, preventing one 
estate from renting land within the area allotted to another, but it is 
obvious that such an agreement is only based on mutual confidence 
and goodwill, and that in case one of the parties wants to cancel it or 
an outsider steps in, it may become very difficult to obtain sufficient 
land for the capacity of the factory. 



278 


In tlie semi-independent States, where the character of the rent is 
more that of a perpetual lease, the conditions are more favourable ; 
one is sure of the land and therefore can a:^ord to lay out more on 
permanent improvements and roads or railroads, than when one cannot 
say whether the land owners will lease it or not another year. 

Another point of difference between Java and most other colonies is 
that in Java cane is planted esclusivelj^ on irrigated land. The same 
land, which is used for rice cultivation and, therefore, is provided 
with irrigation canals, is planted with cane after the rice crop is 
harvested and thus the cane profits also from the irrigation works. 

The cane is planted in the dry monsoon and therefore requires 
irrigation water to enable it to sprout and to develop until the rainy 
season sets in and furnishes the necessary moisture. The use of the 
irrigation canals is adherent to the land, so nothing is paid for them, 
they only need to be looked after in the interests of the planter. 
"Within the last few years the area under cane has undergone a great 
extension, even to such a degree that the amount of irrigated land has 
proved insufficient ; large pumps have therefore been constructed 
with a view to pumping water from the rivers, and thus make great 
tracts of land fit for the sugar cultivation. 

Glhe labour question, which is the most important one in most 
tropical counti’ies, is not very pressing in Java. The usually rather 
dense population, living in the vicinity of the sugar cane estates, 
works by the day, thus saving ns the trouble of importing coolies 
with their accompaniments of labour contracts, hospitals, &o. 

As a matter of fact we have in Java a minimum of very expensive 
land and abundant and cheap labour, whilst in most other cane growing 
colonies the planters dispose of a great deal of cheap land in their 
possession, but suffer from scarcity of labour. Whereas in those 
countries the cultivation is carried out on an extensive scale, we are 
compelled by circumstances to cultivate the small portion of land 
allotted to us intensively and to try to make the most of it. This 
explains the heavy returns of cane and sugar per acre reported from 
Java, as compared with those obtained in other countries, and also 
whjT" in these latter countries the planters do not imitate the Java 
methods of working. It is not because Java is so highly favoured by 
nature, but chiefly in consequence of the so much more costly intensive 
cultivation, which is not possible in colonies where labour is scarce 
and moreover is not required if the land is cheap and abundant. 
Nature does not favour Java over much; the soil is poor and if the 
hot and damp climate did not promote the decomposition of the rocks 
and the assimilation of their constituents, agiiculture would not thrive. 

Furthermore, the great drought which prevails duriug six months 
of the year is a great hindrance and hampers the development of the 
cane, while to make matters worse during that period of the year the 
amount of irrigation water is limited and even sometimes totally fails. 
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Finally the mysterious sereh disease, which has infested our cane fields 
for the last twenty years, forces us to spend large sums of money in 
purchasing sound planting material, at the same time preventing us 
fi’om keeping ratoons which in other countries are sure to yield the 
largest profit. 

It is thus a fact that Java does not really possess the most favotuable 
conditions, the only factor in our benefit being cheap and abundant 
labour, which enables our planters to cultivate their land intensively 
and to neutralise by heavy returns the different disadvantageous 
factors. On the other hand, it is equally obvious that other countries, 
not possessing our advantage of cheap labour, cannot adopt our 
methods without alteration. The large returns per acre made in 
Java are only the result of inherent circumstances, and the great 
pains we have taken to obtain them are also a consequence of the 
necessity for maintaining our industry. 

The days have passed when one could live quietly in Java and yet 
make money; now we are forced to do everything we can to save 
expense and, by constantly increasing the weight of cane reaped and 
of sugar extracted therefrom in the factory, bring down the cost price 
of the product in order to secure a profit, in view of the ever falling 
price of sugar on the world’s market. 

We shall consider here how this is done. 

Suppose the estate has secured the disposal of the necessary land by 
contract with the native land owners, then the sugar cultivation starts 
immediately after the rice crop. Usually two rice crops fall between 
two sugar crops, while between the intervals beans, maize or indigo 
are planted on the same land ; as a rule we come back to the same 
land once every three years after the second rice crop, as will be 
shown by the table underneath : — 

Year. 

1. September — November .. .. beans, maize, &c. 

1- 2. November — April rice. 

2. April— November fallow, beans, maize, &c. 

2- 3. November — April rice. 

4. April — September (of next year) sugar cane. 

As soon as the rice is reaped, and sometimes even during that 
operation, a deep ditch is dug round the field in order to drain off 
superfluous water. Owing to the wet rice cultivation, the soil has 
been saturated with water during the last months, all kinds of 
reduction processes have taken place and oxygen fails totally. In 
order therefore to render the land fit for cane the soil must be exposed 
to the action of sun and wind. To this end the field is divided by 
transverse ditches into portions of one-fourth or one- fifth of an acre 
and between those ditches the rows in which the cane is to be planted 
afterwards are dug. Ordinarily these are thirty feet long, one foot 
wide, a little over one foot deep, and four or five feet apart. The 
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excavated soil is heaped up between the rows. In some places, where 
the nature of the soil so allows, the land is ploughed first and 
afterwards the rows are dug with the native spade. When the field is 
thus prepared it has the aspect of a large network of trenches, which 
remain exposed to the sun's rays for about six weeks. It is still 
unknown what chemical reaction takes place during this drying of the 
soil but experience has taught us that that period of lying fallow is 
indispensable to obtaining a good crop. The wet lumps of soil dry iip 
during this operation, crumble to pieces, and assume a lighter colour, 
causing the mass of moist, cold, hard lumps to change into a loose, 
greyish, powdery soil. During this weatheriag all grass is carefully 
weeded out, and this is continned too after planting until the cane has 
growm so high that it keeps down the weeds by its own shadow. At 
the end of the drying time the soil in the rows is loosened a little, 
and then the cane tops are planted in them. The supply of good, 
sound cane tops for planting is one of the many sources of trouble to 
the manager ; in foianer times, before the sereh disease attacked our 
cane, the tops of the crushed canes were exclusively used for planting 
new fields, as is the custom in every other part of the world, hut as 
soon as it was observed that such fields were badly infested by the 
disease, the tops for the new fields were specially planted in remote 
spots, and now every year a greater or smaller part of the estate is 
planted with fresh tops from the special. cane top fields. The expenses 
involved hereby are enormous, first of all, owing to the price of the 
cane itself, amounting to £l 10s. per ton and next to the high 
railway charges. Say we want tons of tops per bouw or tons 
per acre, then the price of the tops alone is £2 os. and the railway 
transport of a eight- ton car, put down at £8, adds to that amount 
£l 10s., so the supply of tops for a field planted with fresh tops costs 
no less than £3 15s. per acre. As every year a part of the estate is 
planted with this expensive material we may calculate the cost of 
tops at about 7s. per ton of sugar. 

It would he a great boon if something could be done to rid us of 
these heavy expenses : as it is, many attempts have been already 
made, hut without real success. 

Dirst of all, importation of new varieties from other countries has 
been in great favour in the hope of finding a species of cane that could 
stand the disease. It was especially our best and richest variety, the 
Oheiubon or Black Java cane, that sufiered most; other varieties 
suffered less but as these were rather poor and did not pay, their 
immunity was of little use and efforts were conse<iuently made to 
import canes in the hop© of hitting upon one that would combine the 
excellent (Qualities of the Oheribon cane with an immunitv against se^elu 
Of the canes thus imported, we may mention the varieties Xiouziers 
from^ Mauritius, Muntok from Bangka, the white and the black 
Manilla canes from the Philippines, canes from Batjan and Borneo, 
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&c. ; but of all these varieties not one has been able to take the place' 
of the Cberibon cane. This variety grows as well on a loose as on a 
sti:ff soil, can stand drought and rainy weather equally well, is a 
vigorous grower and i3ossesses a rich and pure juice, which is easily 
worked up into sugar, and finally can stand a long time in the field 
without deterioration even after it has reached its point of maturity.- 
The other varieties mentioned do not combine those good qualities ; 
Louziers and Manilla cane do not like a heavy soil, Muiitok cannot 
stand di’ought, Borneo is not totally immune against sereh, &e., so 
these varieties have a very restricted area and are not so universally 
planted as the Oheribon cane, for which they are but x>oor sub- 
stitutes. 

Besides the importation of the foreign canes, some scientists have 
advised one to pick out the sound tops from affected fields, thuS' 
selecting the healthy individuals, grown up under the influence of 
infection and yet having escaped it, and offering the possibility of 
being individually immune, with a chance of communicating that 
property to their descendants and so giving rise to an immune race. 
However, it soon became apparent that the number of sound canes 
was decreasing every year, and it ended in their total disap- 
pearance. 

After the discovery of the seedling canes expectations were very 
sanguine, the more so as the general feeling ascribed the streli disease 
to degeneration of the cane caused by constant sexual propagation. 
If this was a fact, then of course an entirely new race, raised by 
fertilisation, must needs be immune against the disease. This, how- 
ever, soon proved incorrect, since several varieties of seedling canes 
were as liable to be attacked by sereh as the older Cheribon cane 
itself. The scientific cross fertilisations however, made by both 
planters and scientists, have given rise to a great number of new cane 
varieties, combining a large yield and a satisfactory saccharine content 
with a certain immunity against disease. The first results were 
astonishing, and a general idea got about among the planters, that 
they had only to buy a few car loads of seedling cane tops of a variety 
which gave satisfaction in one place or other to he rid of every trouble 
with the supply of cane tops for the rest of their days, but it soon 
became evident that those new^ varieties vrere much more sensible to 
slight changes in the climatological or meteorological conditions and 
to changes in the nature of the soil than the affeady acclimatised and 
older cane varieties. The same seedling canes that yielded incredible 
crops during one year or in one place were often an utter failure the 
next year on the same land, or even in the same year but in another 
place. The enthusiasm for seedling canes, which was exaggerated at 
the outset, was gradually reduced to more reasonable proportions, and 
now everyone agrees that it will not do to buy some tops which gave 
satisfaction elsewhere, but that it is necessary for every estate to raise 
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that variety of cane that is best adapted to the prevaihng conditions 
•of soil and climate. 

As long as this desideratum is not attained, we are compelled to go 
on importing the fresh tops from the special cane top fields in the 
hills. A great drawback of these tops, apart from the heavy expense 
already referred to, is their liability to attacks of infectious diseases, 
because of their being softer and more watery than tops of the full- 
grown canes. The large surfaces laid open by the cutting of the tops 
•ofiPer, during the lengthy transport, a favourable breeding place for 
fungi of all kinds, especially for the black rot fungus, which easily 
penetrates into the soft juicy top, killing or damaging the eye, so 
that the top either does not sprout at all or else the young plant dies 
off in its early youth. The penetration of fungi is hindered by 
tarring the ends of the top or by soaking it in Bordeaux mixture. Yet 
this remedy sometimes fails through careless application, especially 
when hundi’eds of tons have to be treated at the time. Burther, the 
mysterious yellow stripe disease has made its appearance wuth the 
introduction of toj)s from the hillfields. This disease, the cause of 
which is unknown as is the remedy for it, causes yellow stripes on the 
leaves ; in the affected spots the chlorophyl has disappeared, therefore 
the assimilation of carbonic acid in those spots is hindered and the plant 
suffers. Manuring with sulphate of ammonia makes the stripes less 
visible because of the deeper green coloration it imparts to the still 
sound portions of the leaf, but it does not thereby remove the cause 
of the malady. The disease is hereditary and seems infectious ; in 
appearance and action it has much in common with the well-known 
mosaic disease of the tobacco plant. It is believed that seedling cane 
is immune from the yellow stripe diseases, but these canes have still 
been so short a time under observation that nothing can be said with 
certainty on this last point. 

But even taking into consideration the enormous expenses 
occasioned through the caue top supplj^, it is still very probable that 
if we could find varieties capable of resisting every disease, we 
should go on planting tops in special fields. Even plantei'S who 
have their whole estate under seedling canes, continue planting special 
land for raising tops only, and this for the following reason. When 
only tops of the crushed cane are disposable for planting one capjoat 
plant a new field unless an old one is cut. When the new field is 
ready for receiving the tops at a time when the old cane is not ripe, 
we have to choose between losing time in planting the new field or 
losing money by cutting the still immature cane. Again in many 
cases it is necessary to allow cane to remain a long time on the field 
befoi^e it has reached its maximum saccharine content, hut then the 
top has diied up and is unfit for propagation. In aU these cases we 
are constantly at a loss what to do ; either crush the unripe canes to 
secure sound tops or to allow the cane to ripen and have an inferior 
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planting material. Ordinarily tlie end is a compromise between tbe 
two alternatives. Therefore it is miich better to spend a little more 
money for the top fields and thus separate the interests of the two 
crops than cut the canes unripe for the sake of the tops. 

The tops are deprived of their leaves, cut in pieces bearing two or 
three eyes, and disinfected once more. Experience shows that the 
uppermost eyes sprout earlier than the lower implanted ones. Thus 
in order to ensure a more regular cane field the tops are picked before 
planting, in such a way, that all the topmost pieces are planted in one 
division of the field, the second pieces from the top in another, and so 
on. By this separation we prevent some plants from sprouting earlier 
than others and thus overshadowing them, because all plants of the 
same division sprout and grow at the same time. Together with these 
we plant at the end of every row a few extra tops as a reserve ; when 
some plant in the row dies or looks unhealthy its place is supplied by 
another plant of exactly the same age. 

The tops are laid down in the loosened soil at the bottom of the 
rows, slightly covered with earth, and well watered. Every four or 
five days the young cane is irrigated and the field is constantly 
examined so as to detect diseased or dead plants, which are 
immediately replaced by healthy ones. 

Either at the same time as planting takes place, or after it, the 
fertilisers are distributed over the field. We are accustomed to spend 
much money on manuring in Java, £2 10s. per acre on an average, so 
it is important that this heavy item be well applied and that the 
fertilisers be given in the most rational form and during the most 
favourable periods, especially in a tropical land where heavy rains 
might cLrain the fields and carry off the costly manure to the sea. The 
sugar cane manure exclusively used in Java is a nitrogenous fertiliser; 
potash and phosphoric acid, which are missed in no fertilising mixture, 
find no application here, as numerous experiments made at the 
experiment stations in Java have shown they do not improve the 
quantity or the quality of the cane manured with them. It must be 
obseiwed that I am now speaking of Java only and of cane planted on 
land which bears two rice crops on irrigated land between two cane 
crops. The irrigation water, which inundates the rice fields, carries 
along a great amount of fertile river silt, depositing it on the land 
and so cx’eating every year a new and fresh layer of highly fertile soil, 
the constituents of which become assimilable by the drying process 
previous to planting. 

The fertilisers consist of oil cakes of pea-nuts, soy beans, castor oil 
seeds, and next of sulphate of ammonia. The nitrogen in the 
sulphate is cheaper than that in the organic nitrogenous fertilisers 
and yet most planters prefer the latter to start with. The nitrogen 
becomes gradually available and so is a constant and slow soui'ce of 
nutrition to the cane. Sulphate of ammonia, however, gives up its 
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nitrogen all at once and therefore is more a stimulant than a nutrient. 
As soon as the cane has reached the age of six or eight weeks and is 
well developed, it is advisable to give it sulphate of ammonia, which 
causes the sap to rise in the plant. The already existing leaves are 
insufficient to work up all this sap and now the undermost buds 
sprout, promoting the development of secondary stems, and so 
increase the yield of cane. This is only then useful if one is certain 
of obtaining the necessary irrigation water to keep these secondary 
stems alive, for if they have to sufier from a long spell of drought 
they are sure to die, and all expense and trouble is lost. Pen manure 
is not used ; the Javanese do not collect their dung, and even if the 
estates were willing to pay for it they would mix it up with sand or 
rubbish in such a way that it would become worthless. When the 
young cane grows it becomes infested with numerous animal pests, 
of which we might mention termites, boring caterpillars, beetles and 
their grubs, and mice ; besides those, there are still many more but 
the harm done by them is not quantitatively so important. The 
termites are troublesome on dry land only, the beetles tunnel the 
canes in some districts, while the grubs of other beetles feed on the 
roots of the can© and occasion much damage. They are especially 
numerous in the eastern part of the island, where much trouble is 
taken to exterminate them. The adult beetles settle down to feed on 
the leaves of some shrubs at night time, of which peculiarity we 
profit by spreading sheets under those shrubs and shaking the 
branches, thus causing the beetles to fall down into the sheets and 
get caught. Mice are only noxious in dry years, when the food 
supply in the rice fields is insufficient, then they come into the cane 
fields to devour both the old and the newly planted cane. All 
experiments to get rid of the mice by killing them with mice typhus 
baccilli have failed, either because the mice are not of a kind that is 
liable to the disease, or for some other reason. We poison them or 
knock them down with clubs but real extermination is inipoSvSible ; 
fortunately the mice leave the cane fields as soon as the rice is planted 
again. Locusts, which are so common in tropical countries, are 
found in Java in many varieties but are relatively harmless ; perhaps 
the lack of a desert, where they can develop themselves undisturbed 
and from whence attack the plantations in large numbers accounts 
for this innoGuousness. By far the worst enemies are the caterpillars 
and among these especially the boring ones. Up to now we have 
detected five kinds, which attack the cane each in its peculiar way. 
Some of them lay their eggs on the leaves in clusters, some in rows, 
and others separately. 

The young caterpillars bore holes in the leaves and move slowly 
eating their way towards the stem, thus killing the upper part of the 
cane, here they pass their pupal stage, issue as butterflies to copulate 
and to lay eggs again, and thus give rise to a new generation of 
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enemies. From their hidden position in the interior of the cane they 
escape the attacks of birds, ants, wasps, &c. , and are difficult to catch. 
The damage done by them is not only due to their boring holes, for 
by doing so, they open the door to infection with fungi, as i*ed smut, 
black rot, and other moulds of a similar nature. The destruction of 
the borers is conducted on a yery intensiye scale, as well by collecting 
the clusters of eggs as by cutting o:K canes, which from their appear- 
ance betray the presence of a borer in their interior. Most planters pay 
a premium for a number of borer caterpillars and their eggs, but they 
require to be very careful as to their identity before paying, since the 
Javanese do not hesitate to bring in spurious or artificial borers’ eggs, 
which they want to be paid for as genuine. 

The cane, esca^Ding from all those pests and diseases, grows longer 
and requires a second banking. For this purpose the lower end 
of the cane is deprived of trash, and loose earth is heaped up 
against it, causing the cane that was first planted in a furrow to stand 
ultimately on a bank. This work must be finished before the period 
of the heavy rains sets in, in order to allow the rainwater to fiow off 
directly, as nothing is so pernicious for sugar cane as stagnant 
water. 

(To he continued.) 


MANUEIAL EXPEEIMENTS IN THE LEEWAED ISLANDS. 


The report of the manurial experiments carried out in connection 
with the sugar cane experiments in the Leeward Islands under the 
supervision of Mr. Francis Watts, F.I.C., F.O.S., for the season 
1902-03, has just been issued. While of the usual voluminous 
character associated with these annual reports, it includes a useful 
summary, parts of which we are enabled to reproduce below. The 
chief point deduced is evidently the fact that, under the conditions 
existing in those Islands, (where in the preparation of the land pen 
manure is used, and where the rainfall is from 45 to 55 inches,) 
artificial manures are not necessary nor advisable for plant canes, 
although for ratoons their application is decidedly remunerative. 


For the practical planter, the result appears to be established that 
he will do well to concentrate his attention upon the preparation of 
his land, and its manuring with about 20 tons of good pen manure 
per acre, after which, for plant canes, artificial manures are not 
required, and will not prove remunerative. 

Plant canes, properly planted, have a sufficient supply of plant 
food for economic purposes. Additional nitrogen slightly increases 
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the yield, but not to a remunerative extent. Potash also increases 
the returns slightly, but is doubtfully remunerative. The results of 
the application of phosphate to plant canes have been unexpected. 
The soils of the Leeward Islands are usuallj" deficient in phosphates, 
and it was expected that the use of phosphatic manures would 
materially increase the crop. This has not been the case; as a 
matter of fact, the largest returns have been obtained from the plots 
receiving potash and nitrogen without phosphate. This was so 
unexpected that an additional series of experiments was laid out in 
St. Kitt’s wuth a view to testing these results : in this series each of 
these experiments was repeated ten times. As will be seen from the 
context, the same result is arrived at when, the mean of all these 
experiments is considered. The plots receiving potash and nitrogen 
gave larger retuims than the plots receiving phosphate in addition. 

Under different conditions, for example, where there is a heavy 
rainfall, or where a thin layer of soil rests upon a porous substratum, 
as is the case in Barbados, or where irrigation is practised, as in 
Hawaii, very different results may be expected, and, under these 
circumstances^ artificial manures may be both remunerative and 
necessary for the growth of plant canes : we are, however, here only 
concerned with the requirements of the sugar planters of the Leeward 
Islands. 

With ratoon canes the case is quite different. Here we find that 
most of the combinations of artificial manures used give substantial 
monetary gains. 

In studying the results of the phosphate series we see that the 
addition of 40 lbs. and of 60 lbs. of phosphoric acid as basic phosphate 
to a manuring of potash and nitrogen slightly increases the yield of 
sucrose by 280 lbs. and 500 lbs. respectively, while there is an 
increased monetary gain of 92c. from the use of 401b., and of $2’ 18 
fi*om the use of 60 lbs. The use of SO lbs. has resulted in a 
diminished yield. 

The use of superphosphate has given somewhat similar results. 
The return from 40 lbs. of phosphoric acid as superphosphate has not 
been so good as from an equivalent amount of basic phosphate; while 
601hs. in either form have given almost identical results; hut super- 
phosphate being slightly dearer, the monetary return is not quite so 
good. 

A small quantity of phosphate, which may equally well be basic 
phosphate, increases the yield of sucrose. 

In the potash series the plots receiving nitrogen and phosphate 
without potash have given almost as good results as the plots which 
have had potash: 60 lbs. of potash (equal to 120 lbs. of sulphate) gave 
the largest return in this series, but the increased cost of the manure 
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was greater tlian the increased yaliie of the crop, from which it would 
appear that potash was not required. 

In the nitrogen series we obtain unequivocal evidence of the value^ 
of nitrogen for ratoon canes. In practice good monetary returns are 
obtained from the use of nitrogen without potash and phosphate. 
Nitrate of soda has given slightly better monetary returns than 
sulphate of ammonia. 

When used with potash and phosphate, 40 lbs. of nitrogen, as nitmte' 
of soda, (about 250 lbs. of nitrate), in one application, have given the 
best monetary returns, namely, a gain of $10-94 per acre; while- 
60 lbs. of nitrogen, as nitrate of soda, (about 380 lbs. of nitrate), in 
one application, have given a monetary gain of $10'4o. In every 
case it is found better to give the nitrogen in one application than to- 
divide it into two. 

For practical purposes we may therefore briefly sum up thus : — 

Plant canes, when the field in which they have been planted has 
been properly tilled and manured with pen manure, require no- 
artificial manure. When the soil is in good condition, but it has^ 
been found impossibe to give the proper dressing of pen manure, then 
artificial manures may prove remunerative: under these circum- 
stances it is suggested that either to 2 cwt. of sulphate of ammonia, 
or 2 to 2f cwt. of nitrate of soda be given in one application, A small 
additional profit will probably follow from the use of |- to 1 cwt. of' 
sulphate of potash together with phosphate, either to 2 cwt. of 
basic phosphate, or a similar amount of superphosphate. All of these- 
manures should be given early. 

For ratoon canes nitrogen is very necessary, and this may take the- 
form of 2 to 3 cwt. of nitrate of soda, or to 2h cwt. of sulphate of 
ammonia. Eemunerative results will be obtained without the use of 
potash or phosphate, but a small additional profit may be expected 
from their use : f cwt. of sulphate of potash, and to 2 cwt. of either 
basic phosphate or superphosphate may be employed. It is quite* 
clear, however, that nitrogen, in a rapidly acting form, must be used 
if good ratoon crops are to be gi'own. 

The most striking feature is the detrimental efiect of dividing the- 
nitrogen into two doses : this is observable to some extent in the* 
plant cane series.. 

The effect is more marked where potash and phosphate accompany 
the first dose of niti’ogen. But the effect becomes most marked where- 
no phosphate is present and potash in considerable quantity is given 
with the first dose ' of nitrogen. We suggest that this has some* 
important physiological significance, indicating that when consider-: 
able quantities of available potash are present, an equivalent 
quantity of available nitrogen must be present at the same time, ii' 
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Ml, vigorous growth is to be obtained, and that this full, vigorous 
growth cannot be secured by the addition of an equivalent 
quantity of nitrogen later. 

These results lead us to make the suggestion that manures applied 
-to sugar canes will i:)robably be found to be more efficient, both 
physiologically and pecuniarily, if given in quick- acting forms at a 
very early stage of the canes’ gi'owth, and we are led to speculate 
whether this may not be accounted for, on botanical grounds, by the 
structure and manner of growth of the cane. We have perhaps been 
too prone, when thinking of manuring crops, to have in our minds 
dicotyledonous, branching trees, with many growing points, instead 
of the sugar cane with its one growing point or ^ top ” to each stem. 
The cane, having largely lost its habit of seeding, may be regarded 
ras consisting of a growing top and a stem. When the former has 
arrived at its full development it may be taken roughly to be a fixed - 
•quantity ; old leaves fall away and are replaced by new ones, so that 
the top remains fairly constant. The stem constantly receives 
■addition, and gradually inpens to form a dormant store-house chiefly 
filled with sugar, doubtless originally destined to provide for the 
growth of flowers and the production of seed, hut now developed to 
a greater extent than the feebly fertile flowers demand. 

The elements of plant food, including nitrogen, potash, and phos- 
phate, are found in greater abundance in the “top ” and leaves than 
in the stem ; hence it is reasonable to suppose that in the early 
development of the cane plant with its system of top and stem, greater 
demand is made upon the plant food supply to the soil in order to 
build up this top rich in plant food; than occurs later on when the 
top — a comparatively fixed quantity — has been developed and 
additions are being made to tbe stem, which additions demand 
relatively large amounts, of carbohydrates with comparatively small 
,amounts of niti-ogen, potash and phosphate. Transference of food 
mateiiai from point to point takes place freely, and it is reasonable to 
suppose that the cells of the stem, as they pass into the dormant 
condition, may pass on some of their nitrogen, potash and phosphate 
to be used in building up newer structures. We are aware of this 
ti'ansfer of plant food in the case of the leaves, where the faded and 
falling cane leaves contain much less plant food than the actively 
growing ones. 

In order to have fresh information on this point, analyses have 
been made of fresh cane leaves, and of dry cane leaves just as they 
were about to fall from the plant hut not actually fallen. 

The results are as follows, and show in a striking manner the 
mature of the transference of plant food material from the leaf 
back to the stem as it ripens -and its lower portion becomes 
dormant:— 
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Analysis 

OP Ash . 



Green Leaves. 

Trash Leaves 

Silica 

. . , 46*26 . 

... 63*31 

Carbon 

.... 3*52 . 

... 3*47 

Iron oxide 

. . . *49 . 

*38 

Alumina 

.... — . 

*03 

Lime 

. . . 4*68 . 

6*67 

Magnesia 

.... 5*08 

5*10 

Potasb. . . . . 

. .. 17*23 . 

6*49 

Soda 

6*60 . 

3*58 

PhospiLoric anhydride . . 

. . . 1*39 . 

■93 

Sulphuric anhydride . . 

.... 0*45 

. . . 5*18 

Carbon dioxide 

. . . 2*39 . 

1*97 

Chlorine 

.... 9*09 . 

1*83 

Water 

, .. 1*25 . 

... 2*59 


103*43 , 

... 101*53 

Oxygen equivalent to chlorine (to 

be deducted) . . 2-02 . 

•40 


101*41 . 

... 101*13 


Dried Leaves. 

Dried Trash. 

Nitrogen 

. .. *777 

•36 


Grammes op Mineral Matter in One Leap. 
One fresiL cane leaf contains *9688 grammes of asL. 


One ,, trash ,, ,, 

•5304 

jj 


Green Leaf. 

Trash. 


Grms. 

Grms, 

Silica 

. , . . *4419 .... 

•3321 

Carbon 

.... *0336 .... 

•0182 

Iron oxide 

.. .. *0047 ... 

•0020 

Alumina 

— 

•0002 

Lime 

.. .. -0448 

•0350 

Magnesia 

.... *0485 . . 

•0267 

Potash 

*1645 .... 

*0340 

Soda 

.... *0630 .... 

•0188 

Phosphoric anhydride . . 

.. *0134 .... 

•0048 

Sulphuric anhydride . . 

.... *0520 .... 

*0272 

Carbon dioxide 

.. .. *0228 .... 

•0103 

Chlorine 

*0868 .... 

•0096 

Water 

.... *0118 .... 

*0136 


•9878 .... 

‘5325 

Oxygen equivalent to chlorine (to 


be deducted) . . . . 

.... *0193 .... 

•0021 


■9685 .... 

•5804 

Nitrogen 

.. *094 .... 

•032 
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If this manner of regarding the cane as a growing organism is 
correct, it may lead ns to modify some of onr ideas concerning the 
manni’ing of sugar canes, and may account for the better result 
obtained by applying considerable quantities of nitrogen in one dose 
at an early stage, and from the smaller results obtained from the 
use of such a slow-acting manure as dried blood. 


SUdAE INDUSTEY OF THE ZAMBESI. 


The following particulars concerning the sugar industry of the 
Zambesi are extracted from a report recently received at the Foreign 
Office from H.M. Consul at Beira; — 

The sugar industry of the Zambesi has, to all appearance, a 
prosperous future before it. Commenced nearly 14 years ago in 
circumstances of great difficulty, it has succeeded m overcoming 
many of the obstacles which it was first called upon to face. It has, 
moreover, proved that, if sufficient capital be provided at the outset, 
a good return may be looked for. The moist, hot climate appears to 
be favourable to the rapid development of the cane, whilst the rich, 
clayey soil is said to be capable of producing results comparable to 
other countries celebrated for their successful participation in sugar 
cultivation. Added to this, the proximity of the great river, together 
with the facility with which the various systems of irrigation may 
be applied fi’om it, render the cultivation of sugar, if not wholly 
independent of the somewhat uncertain rainfaE, at least in a much 
better position to guard against the disastrous efiects of a lengthy 
drought. 

Available Him. — The area of land available for this industry in 
the valley of the Zambesi is enormous, whilst the composition and 
character of the soE do not vary. The acquirement of large areas 
suitable for agricultui’al purposes would not, moreover, be attended, 
it is thought, by the difficulties which would be encountered in less 
1 ‘emote regions. The north bank of the river, except where the 
country is in the hands of persons occupying the enormous districts 
caEed “prazos,’* is controlled by the Portuguese Grovernment and 
administered by the Governor of the extensive district of Zamhesia. 
On both banks, however, an almost endless chain of prazos is found. 
On the south side the greater part of the riparian proprietorship is 
vested in the Luabo and Gorongoza Companies, whilst the z’emaining 
districts of Cheringoma, Chupanga, and Kaia are directly or indirectly 
beneath the control of the Mozambique Company. The effect of this 
prazo proprietorship, now become so general, is that persons seeking 
land for any purpose, instead of going direct to the Government, as 
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would be tbe case in a British Colony or Dependency, obtain it, in 
the majority of cases, from the lessee of the prazo in which it is 
situated. It must, naturally, be held under a sub -lease, and, as will 
be readily seen this arrangement has the disadvantage that the 
applicant’s tenure of his land so sub-leased must be more or less 
dependent upon that of his landlord, the prazo holder from whom it 
is derived. Possession can, however, be cheaply and expeditiously 
obtained, and the only conditions usually imposed are such as would 
be amply fulfilled in the process of sugar cultivation. 

Of the two large companies now engaged in this pursuit, one is 
established on the north and one on the south side of the river. 
They are provided with expensive labour-saving machinery and 
appliances, and have, apparently, spared no pains to make the 
production of this valuable commodity one of the most important 
industries of the East Coast of Africa. 

Dbainag-e and Ijkkigatiok. — At the present time, the land under 
actual cultivation approximates to 5,000 acres, and is all, needless to 
say, close to the river. Large forests provide ample timber for 
building purposes, as well as wood for fuel, the district, moreover, 
being sufficiently thickly populated to remove all doubt as to the 
sufficiency and permanence of native labour. 

The first preparation of the ground takes place in the di’y season, 
between the months of April and November, during which time but 
little rain falls. Throughout this season a careful and well-organised 
system of irrigation is essential, in order to produce the best results. 

Planting. — The planting of the cane commences with the advent 
of the rains (usually about December). At the conclusion of the 
rains, irrigation continues without intermission until the cane is cut 
in June or early in July. Thereafter, crushing is carried out 
unceasingly until the end of October, the juice being in its finest 
condition in August. A well- equipped factory is provided with mills 
capable of dealing with about 350 tons of cane in the full day of 24 
hours, One acre of land is calculated to produce about 15 tons of 
cane, which in turn yield about 185 lbs. of sugar to the ton. 

Maekets, Peeight, &c,-~The sugar is sent for disposal to Portugal, 
freight, including transport to the coast, amounting to about 43s. 
per ton. 

Lisbon takes the entire output, granting a bounty and a reduction 
of 50 per cent, of the import duty payable on sugar imported from 
other countries. In addition to this, further protection has been 
granted to the Zambesi planters by the increase of duty on foreign 
sugar entering the ports of the Province of Mozambique, this duty 
having been raised from £Z 6s. 8d. to £13 6s. 8d. per ton, or four 
times the amount. 
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In his concluding remarks, H.M. Consul refers to the difficulties 
which sugar planters on the Zambesi are, at times, called upon to face 
in guarding against the ravages of beetles, locusts, and crickets, 
and also against the losses incurred by the devastations of game and 
hippopotami. He adds that in spite, however, of these disadvantages, 
which are now rapidly diminishing before the advancing facilities of 
river transport and improved communication, there can be no doubt 
that in the hands of trained men, employed by firms possessing 
sufficient capital to provide the best available machinery , carrying out 
ii'rigation works on scientific principles and exercising patience, the 
immense valley of the lower Zambesi should, in the future, attract 
large numbers of those interested in the cultivation of sugar. 


THE ESTVESTIGATIOlSr OE THE PEOPOETION OP 
TIN POUND IN SUGAE. 

By Dr. M. Pitsch. 

Becently, four samples of sugar were sent to the Vereins laboratory 
to be tested for the presence of tin, having been bought at Georgetown, 
Demerara. The analysis, already reported in the D.Z.J., was to the 
effect that all foui' samples were, indeed, free from organic colouring 
matters, yet without doubt were produced under aj)plication of 
hloomer, or tin chloi'ide, since in the course of quantitative analysis 
the presence of tin was clearly established. But as this substance 
is not marked directly by any strong characteristic action, it seemed 
desirable by means of a suitably arranged test to establish beyond 
all doubt that the matter found by quantitative analysis by the 
customary methods, was really tin and not another analogous metal. 
It seemed, moreover, advisable to ascertain with certainty that the 
presence of tin in the Demerara sugar really arose from the 
employment of tin chloride, and was not produced from the apparatus 
and vessels in the course of manufacture. 

In the last case it would have had to be taken for granted that 
similar amounts of tin were also found in European beet sugar, 
which was produced with essentially the same apparatus as the 
colonial sugar. 

As is known, faint traces of metallic combinations have already 
been detected in sugar ash, one need only remember the American 
accusation against continental beet sugar that it contained an 
excessive amount of lead. The plant, unlike the animal, cannot 
protect itself from absorbing matter from the soil. We must, 
therefore, expect, as Lippmann has shown does actually occur, all 
natural soil constituents to appear again in the beet or cane sugar, 
even though in only minute quantities. Yon Lippmann has 
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demonstrated that besides potash and soda, the rare alkalies, lithium 
and rubidium, and boric acid, the substance which has of late 
attained such ominous notoriety, reveal themselves in sugar as in 
all plant and animal productions. 

Tin is manifestly so little distributed in nature that its entrance 
into sugar is a natural phenomena is highly improbable. One has, 
moreover, never heard that the Demerara soil contains sufficient tin 
as to account for the presence of that minerial in Demerara sugar. 

At the suggestion of Professor Herzfeld, the writer undertook to 
investigate on the one hand the above-mentioned Demerara sugar, on 
the other, ordinary beet sugar, as regards their content in tin. As a 
consequence, it is positively shown that Demerara sugar is undoubtedly 
produced with the aid of tin combinations, e.y., tin chloride, whereas 
the beet sugar is absolutely free fx'om the presence of tin. 

Since, with the above-mentioned sugar samples, it could only 
be a question of a relatively small amount of tin, the writer procured 
a fairly large amount, viz., 100-200 gr. sugar for each test. 

Such an amount of sugar, while not lending itself to the adoption 
of the test for tin and arsenic in foods and drugs under the Grovern- 
ment Order of April, 1888, when it is prepared for analysis by boiling 
with HOI. and chlorate of potash, nevertheless produced the qualified 
supposition that the tin existed in the sugar as tin chloride, a com- 
bination volatilizing at 120® 0., which proceeds the decomposition of 
the sugar by heat, a soaking with soda solution and the trans- 
formation of the stannous chloride into stannic hydrate. 

The burning of a substance containing tin should not as a rule be 
undertaken in a platinum vessel, but as we will show the employ- 
ment of platinum in this case offered no risk, because the amount of 
tin in the sugar did not exceed one or two milligrams per 100 mgr. 
of sugar, and this tin after the carbonization of the organic substances 
was entirely surrounded by voluminous residum and so protected 
from combination with the platinum. Purthermore, the mistake which 
might result from casual combination with the platinum would result 
in an alteration to the amount of ascertainable tin ; but this would 
be to the advantage of the judgment bn the sugar. But the object 
of the experiments was merely to establish whether there was tin at 
all in the English colonial sugar. 

100 to 200 gr. of sugar do not peimit of burning in a porcelain 
saucer without the later easily bursting ; the mass liquifies on heating 
and the melting mass comes into contact with the frame of the saucer 
that was already red hot, and cools it so rapidly that the vessel is 
unable to stand the rapid change of temperature. 

A platinum saucer was therefore employed with a capacity of 
400 cc. and the carbonization of 100 gr. sugar was possible in one 
operation. The saucer was heated over a triple burner working 
from rim to centre in spiral progression. 
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There finally remained the ■well-known Mack, very porous, lava- 
like cake, that still gave ott some bluish burning gases, weighing only 
some 10-lo| of the sugar introduced to begin with, which lay quite 
loose ill the saucer and could be emptied direct out of it. There- 
upon the heating was stopped. The complete incineration of the 
sugar purposely avoided and for the following reasons. 

The tin present in the sugar as chloride is converted by the action 
of the soda into stannic hydrate. On heating the sugar it is reduced 
by the organic substances to metallic tin again. 

So long as the issuing gases burn with a luminous flame, and the 
surplus carbon is present, no oxidation of the tin can well occur. 
The tin is also easily extracted from the unburnt residue with HOI. ; 
but it is also securely surrounded by the carbon, so that it is not 
affected by the platinum. 

But if one desired to complete the incineration — possibly in a 
porcelain crucible — then the tin would be burnt to tin oxide, that 
we know is insoluble after heating in acids. 

It might therefore not be altogether impossible to recover with HOL 
from the pure ash of a sugar containing tin, an extract which would 
yield a filtrate free from tin. The carbon was rubbed to a powder 
treated at least an hour to cold digestion with concentrated HOL, 
the pap then diluted with two parts of water and heated under 
frequent application of chlorate of potash. The liquid was then 
filtered ofi, the filter washed out with hot HCl. water, and the 
filtrate and wash water steamed on the waterbath. 

After separation of the silicate, avoiding too high a temperature, 
the residue was dissolved with HCL water, the solution after filtering 
.saturated with H^S and then allowed to stand for 12 hours iu a warm 
place. 

The resulting precipitate was then washed in the filter, sulphate of 
potash^ containing yellow poly sulphide was poured over it, and then 
it was left for some time in soft heat for interaction to take place, so as 
to separate tin sulphide from the sulphides of the copper group. It 
was then filtered, the filtrate soured a little, and the resulting suli3hur, 
consisting of a mixture of sulphur and tin sulphide, was burned in a 
suitable porcelain boat, whereby it was evaporated several times with 
concentrated nitric acid in order to cause com^^lete oxidation of the 
residue. 

A white residue remained when tin was present, which, when 
weighed, enabled an opinion to be formed as to the approximate 
amount of tin present in the sugar. An exact quantitative estimation 
of a contamination that only runs to thousandths per cent., is of 
course out of the question. 

* Because some of the sugar contained a fair amount of copper. 
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Tlie four tested Englisli colonial sugars gave the following results : — 
Descuiptioiv op Samples. 

Ash. Tin Chloride. 

Per cent. Per cent. 


Yellow post 0*76 .... 0‘0112 

White post 0*32 .... 0*0014 

Molasses sugar for direct consumption . . 2*90 .... 0*042 

Dark crystals for American market . . 0*47 .... 0*01 


The tin was of course not weighed as chloride but identified as tin 
oxide in the manner described subsequently and the remainder 
calculated as chloride. 

As a further test for proving the existence of tin, a mixture of tin 
and tin sulphide was after drying removed from the filter and then 
carefully burnt white in a porcelain boat. The residue was then 
weighed. Next the boat was placed in a tough glass tube through 
which a stream of hydrogen gas was led in such a way that the gas 
stream passed from the tin oxide to the empty end. On heating the 
boat with a triple burner, the tin oxide was reduced to tin that was 
visibly of a very dark colour and in the part where it lay covered the 
surface of the boat. One thus obtained a striking contrast in colour. 

No trace of arsenic was established either in the weaker heated 
portion of the porcelain boat or at the cooler end of the glass pipe, 
moreover the complete solubility of the regulus in the hydrochloric 
acid prevented any permutation with other metals of the sulphate of 
ammonia group, antimony, platinum, gold. Finally a drop of 
hydi’ochloric acid was placed on the trace of tin, it was sucked up with 
a capillary tube and placed in a solution of mercuric chloride 
whereupon it was reduced to mercurous chloride, which appeared in 
sufficient quantity so that on the application of ammonia it gave a 
strong black colouring, 

The tests on raw sugar of German, origin must also be mentioned. 
These were carried out in exactly the same manner, and not the 
smallest precipitate of sulphuretted hydrogen was found apart from 
some sulphur precipitated by the salts of iron oxide ; this last remaining 
behind on the filter was treated with a similar amount of sulphate of 
potash (like the sulphuretted hydrogen precipitates of English sugar), 
the solution of potassium sulphate was precipitated with hydrochloric 
acid, the resulting residue was burnt, and both by the weighing of the 
eventual residue, as well as by the heating in the stream of hydi'ogen 
gas, the experiments gave negative results, and the complete absence 
of tin was established. 

It is reported that Mr. Hamakers of Java has gone to Hawaii at 
the invitation of the Hawaiian Sugar Planters’ Association with a 
view to introducing some of the Java methods in the sugar industry, 
as well as to arrange for a trial of the new Geerligs-Hamakers process 
of extraction. 
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THE NECESSITY OF CHEMICAL CONTEOL IN THE 
DISTILLEEY. 

By M. F, Yerbiese. 

(Continued froyn page ^1^1.) 

3. The Fuel 

Certain distillers Lave tLe exceEent habit of reckoning exactly 
what each hectolitre of alcohol costs them to make; this total is 
moreover subdivided under well-defined headings, such as staff, acid, 
fuel, &c. Nothing is more useful than this classification, for each 
year the distiller may thus ascertain why the general expenses 
increase or diminish, and take the necessary steps to remedy the 
partial increases taking place daily. Now, if one compares the costs of 
manufacture thus detailed of several usines, we are surprised at the 
enormous differences under the heading of “fuel.” 

Certain distilleries use per hectolitre of product fully one-third 
more coal than their neighboui’s. What is the cause of this anomaly? 
The cause, or rather the causes, are rather complex : — (a) The quality 
of the fuel; (&) The more or less perfect utilization of the heat 
produced ; (c) The efficiency of the machinery ; {d) The economy of 
heat in practical working. A word on each of these points. 

(a) The Quality of the Fuel, 

Now that every sugar factory rigorously analyses the coal, the 
coke, the limestone, and, in general, everything that is bought, how 
many distillers take the trouble to have their coal analysed? In 
seeking to reduce the cost of fuel it is naturally of primary importance 
to enquire as to its quality. It may be objected that if the quality be 
inferior, the cost is lower, and thus the price per unit of heat should 
be the same. This should be, but is not always the case, and we 
have at times seen distillers paying dearly for quite second-rate coal, 
rich in ash. The above mentioned precaution is sometimes very 
useful, and is never superfluous. 

(b) The more or less perfect Utilization of the Heat produced. 

Here again are differences between one usine and another as 
regards the calories wasted or lost. 

Sometimes it is a bad stoker who shovels in too much coal at a 
time, and loses its heating value in the form of black smoke ; there 
it is due to defective fire bars, which allow the ashes to be too 
carbonaceous, or to the boilers themselves which, being of an old- 
fashioned type, do not permit the utilization of the heat evolved; 
again, it is due to the hardness of the feed- water which coats the 
interior surfaces of the boilers with a scale which, gradually increasing, 
also prevents the perfect utilization of the available heat. 
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(c) The Efficiency of the Machinery, 

It is well known tkat certain macMnes consume a greater amount 
of heat than those of a more perfect type to produce the same amount 
of useful work ; but this point is outside the subject of our present 
study. 

id) The Economy of Heat in Practical Worldng. 

We have noted that the quantity of juice drawn from the battery 
may often be reduced ; on the other hand, large quantities of the 
(hot) spent wort may be utilized in the work ; so much the more heat 
will be economised. 

The saying that “nothing is lost, nothing self-created” is o^ 
special applicability in this matter of heat. If the distiller is quite 
convinced of the truth of the second part of this saying from the 
point of view which now occupies us, he cannot but j)erceive that the 
first cannot be applied to his case, and that to his cost. Therefore he 
will endeavour to reduce this loss by every means in his power. 

The WorMng Plant. 

We shall pass rapidly over this subject which goes beyond the 
limits we have set ourselves. This point deserves much attention 
however ; certain distilleries are equipped with old-fashioned or much 
deteriorated appliances, and a study of the improvements which 
might be efiected would be of great interest, but principally concerns 
the engineers ; we limit ourselves to indicating its necessity. 

5, The Fermentations. 

In many distilleries fermentation is set up by mixing a large 
quantity of yeast in the juice of the beetroot, then, when the fer- 
mentation is well established, more juice is gradually added until the 
vat is full ; when the work is in full swing, seveml vats are kept 
going at one time, a new one being started when the last has been 
filled, all the vats in filling communicate with each other : this is the 
method adopted in distilleries where brewers’ yeast is employed. 

In certain usines this yeast has been abandoned because its purity is 
always doubtful ; on the assumption that to obtain a perfectly pure 
fermentation it is necessary that the starting point or yeast should 
itself be perfectly pure, selected yeasts are employed which are care- 
fully cultivated under conditions which jmevent contamination. The 
inconvenience of employing these pure yeasts lies in the necessity of 
a special and rather costly material and special vats of various 
capacities. 

Moreover, the precautions which must be taken to prevent contami- 
nation of the yeasts are too special and difficult for the average 
distiller. 

Another complaint made of this system is that the fermentation 
cannot be rendered aseptic towards the end. The juice of the beet, 
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paxtieiilaiiT at certain seasons, contains numerous bacteria and wild 
yeasts, tbe spores of wbicb are able to more or less resist tbe imperfect 
pasteurisation produced in tbe apparatus wliere tbe pulps are macerated. 
Consequently, assuming that contaniination by exterior germs may be 
■prevented, one cannot avoid tbe contamination caused by those 
contained in tbe juice itself. 

If that portion of juice, necessary for tbe development of tbe 
yeast at starting be perfectly sterilised — wbicb entails a considerable 
cost in fuel — and altbougb tbe yeast be perfectly pure, yet, by tbe 
time tbe vat is filled tbe whole volume of juice will be decidedly 
infected because tbe diluting j nice comes dii-ect from tbe presses, the 
maceraters or diffusers, passing through the coolers, gutters, pumps, 
&G., which are too often “nests” of bacteria. 

It will be evident that such contamination will be indicated in a 
manlier tbe more apparent as tbe juice itself is the more deteriorated, 
but a strictly aseptic system of fermentation could never be applied 
in practice to tbe working of beets. This is w’by an observation we 
have beard made does not lack a certain degree of truth : “ For what 
piuq^ose do we strive to prevent tbe introduction of any foreign 
ferment to our yeasts which are preserved in a state of purity by tbe 
aid of costly installations and minute precautions, if tbe said pure 
yeasts are to be eventually mixed with a considerable quantity of 
unsteriiized juice ? ” 

Tbe partisans of this system reply, with some reason, that in thus 
starting each vat with a pure yeast, altbougb tbe initial purity of tbe 
fermentation cannot be maintained to tbe end it will always be less 
inferior than in tbe old system in wbicb the contamination, even 
momentary, of a vat may infect all those wbicb follow up to tbe time 
that tbe work is started afresb. 

But if tbe fermentation under aseptic conditions is not completely 
applicable in tbe beet distillery, tbei^e is nothing to prevent tbe 
adoption of antiseptic media, that is to say, to render tbe juice 
unsuitable to the growth of bacteria by the addition of appropriate 
antiseptics. Already, suli^buric acid has been found to have a 
powerful preservative action, but other agents, bydrofiuoric acids and 
tbe fiuorides, amongst others, possess this property in an infinitely 
greater degree. 

During tbe last campaign, we bad an opportunity of testing tbe 
antiseptic action of compounds of fluorine under special conditions. 

Generally, when antiseptics are employed, tbe pure yeasts are 
“acclimatised” or rendered indifferent to tbe presence of large 
quantities of hydrofluoric acid so that tbe proportion of this acid, 
added to tbe juice to be worked, may be more or less elevated without 
hindering tbe activity of tbe yeast wbicb has been previously grown 
in media containing much larger quantities of this antiseptic. 
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But in this instance it was a case of fermentation with ordinary 
brewers’ yeast, in juice containing the butyric ferment. The fer- 
mentation was active, but impure, notwithstanding the large quantity 
of sulphuric acid employed. It occurred to us to try the e:ffect 
of a small addition of a fluoride, which immediateij^ produced an 
antisei^tic effect, enabling us to reduce the proportion of sulphuric 
acid by one gram per litre. 

Now, the quantit}^ of fluoride with which we were working was only 
from 0‘01 to 0*01 5 gram per litre of wort. We attempted to increase 
this proportion, but the fermentation s^_:ened and became feeble, so 
that we were obliged to stoj) the addition of fluoride for several hours, 
when thg. .fermentation resumed its normal activity. We repeated 
'"’^thi&^^^eriment with the same result, and were thus obliged not to 
exceed this small proportion otherwise the yeast itself was aflected by 
the presence of this antiseptic. 

Now, as when dealing with very impure juices from roots which, 
for example, have been frozen and subsequently thawed, a proportion 
ef from 3 to 6 grams per hectolitre is often necessary, it follows from 
the above experiment that ordinary brewers’ yeast will not serve and 
that it is necessary to employ yeasts which have been “ acclimatised” 
to this antiseptic. 

Those yeasts which M. Eflront has cultivated in wort containing 
36 grams and more of the pure acid per hectolitre, remain quite 
unafiected in wort containing 3*6 and even 12 grams of hydrofluoric 
acid per hectolitre. 

In such relatively enormous proportions the most active bacteria 
are rendered inactive. 

The solution of the problem of pure fermentation in the distillery 
appears to us, therefore, to consist in the use of pui*e yeast “ acclima- 
tised” to antiseptics, and in the judicious employment of these latter 
in the fermenting vats. 

This system of fermentation in an antiseptic media presents the 
great advantage of requiring no special installation for its application, 
the old or new system of working can be employed at will, moreover, 
precautions and special attention to cleanliness are not more essential 
than in tne ordinai*y working, we would almost state that on the 
contrary cleanliness is not altogether to be recommended. 

In addition to the advantages of always obtaining a pure fermenta- 
tion and increased yield of alcohol of good flavour, the use of antiseptics 
permits of a greatly reduced consumption of sulphuric acid. Finally, 
from the point of view of faulty fermentations, which it completely 
suppresses by destroying the cause, it gives an absolute security, 
which we have seen is of no ’small value, — fBiill. de FAbsoc^ des 
€himistes,J 
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OONSULAE EBPOETS. 

GrERm^nr. 

Tlie British. Consul-General reports: — As a consequence of th.e 
Brussels Convention thie Sugar Law of 1896 was repealed and a 
new law embodying the stipulations of tbe convention has been 
promulgated. Under the old law the German import duty on foreign 
sugar was £2 per 100 kilos., while on sugar intended for export a 
premium of 2s. 6d. to 3s. 9d. per 100 kilos, was granted according 
to the amount of saccharine matter it contained. German sugar 
manufactured for home consumption was subject to a tax of £1 per 
100 kilos., while the exported sugar was exempted from this tax. 
Each sugar factory was allowed to produce a certain quantity of 
sugar, any excess of which was subject to an additional tax. 

Under the new law the export bounties are abolished, and the tax 
on inland sugar is reduced from £l to 14s. per 100 kilos. The import 
duty, which formerly was £2 (£1 inland tax plus £1 surtax), is 
reduced to 4s, lOd. and 4s. od, respectively. Foreign imported sugar 
is therefore subject to a duty and tax amounting in all to 18s. lOd. 
and 18s. 5d. respectively. The limitation of sugar production is also 
abolished under the new law. 

Since the Brussels Convention came into force (September Ist, 
1903) the German sugar market has undergone considerable changes. 
Under the old regime the German sugar industry depended to a large 
extent on the export trade. The monopoly formerly enjoyed by 
beetroot sugar is contested by cane sugar, which now competes with a 
much better chance of success than heretofore. The German sugar 
industiy, therefore, must pay greater attention to the home market 
in order to find an equivalent for its diminished export trade. The 
reduction of the home sugar tax by 6s. per 100 kilos, and of the 
“ surtax (Ueberzoll) by more than 15s. per 100 kilos, to 4s. lOd. and 
4s. 5d. has ah*eady led to a corresponding fall of the home prices, and 
in consequence a considerably higher consumption is expected. The 
prevailing retail prices have so far kept the consumption at a very low 
standard and materially hampered the development of the marmalade 
and preserved fruit industry. It has been found impossible tO' 
maintain the Sugar* “Cartel” under the changed conditions. This 
syndicate was organised on the basis of the Law of 1896, and 
endeavour's to adapt it to the new state of things have failed. The 
old feuds between factories and refineries, which had never been 
settled to universal satisfaction, broke out afresh, and the conflict led 
to the dissolution of the syndicate at the end of 1 903. 

NETHERI.Am>S. 

Amsterdam , — The coming into force of the Brussels Sugar Conven- 
tion on September 1st, 1903, has placed the sugar market at last in a 
sounder position, hut its effects have not yet made themselves fully felt- 
More confidence is felt in the future of the article, but considering the 
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size of the stocks and the prospects of increased production in the 
present year, there is not much chance of any serious improvement in 
prices. This can only be expected from a diminution in the production, 
and it remains to be seen what e:ffect the convention will have on the 
German beet STigar producers, after the dissolution of the sugar cartel 
in that country. The total importation in the Netherlands in 1903 
amounted to 214,088 tons, as compared with 226,998 tons in 1902. 

El^ssia. 

Warsaw . — The prospects of the sugar factories were not at all 
bright at the beginning of this season on account of the failure of the 
beet crop. Before the end of the preceding sugar season stocks of 
sugar were exhausted and prices went up, but declined again when 
'“•feugar'Nvas brought from Ede:ff. The Brussels Convention, which 
renders the export of Eussian sugar impossible to countries which 
belong to the Convention, has a depressing effect on the industry. 

SPAIIt. 

The cultivation of beetroot and its conversion into sugar was begun 
in the provinces of Santander, Burgos, and Logrono after the loss of 
the Spanish colonies. So many factories were opened and provided 
with expensive machinery, that the supply soon outran the demand, 
and disaster followed in many cases. Trusts were then formed in 
order to maintain the price of sugar, which is high. The sugar cane 
growers in Southern Spain did not join these Trusts, but they 
eventually came to terms, by which the beet sugar producers 
engaged to supply 80,500 tons annually, whilst the others were to 
put out 9,500 tons, thus making between them a production of 
90,000 tons, an amount estimated to cover the consumption of sugar 


in Spam. Tubkey. 

Alexandretta. — The quantities and values of sugar imported into 

Alexandretta during the years 1902 and 1903 were as follows : — 

1902, 1903. Ax^erage of five years. 

Quantity. Value. Quantity. Value. Quantity. Value. 

Tons. £ Tons. £ Tons. £ 

4,137 45,635 .... 3,210 36,780 .... 3,441 40,798 

It came mostly from Eussia and Austria-Hungary. 

China. 

Mankow.^l^et imports of sugar into Hankow during 1903 and 1902. 

1903. 1902. 

Cwts. £ Cwts. £ 

270,475 .. 148,905 387,745 .. 205,661 

The native imports into Hankow for same period were 

1903. 1902. 

Quantity.' Value, Quantity. Value. 

Sugar. Cwts. £ Cwts. £ 

Brown 179,716 .. 84,604 .... 221,594 . 99,212 

mite 151,075 . 94,980 .... 160,082 .. 101,390 

Swatow . — Exports ot native sugar during 1902-3 : — 

1902. 1903.- 

Sugar. Cxvts, £ Cwts. £ 

Brown 762,219 . . 288,330 .... 703,366 . . 299,712 

mite 534,536 .. 307,217 .... 501,220 .. 323,001 
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MOOTHLY LIST OF PATENTS. 
Communicated by Mr. W. P. Thompsoi^, C.E., F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 

EN GrLISH.— -:1PPLICATI0NS. 

7089. S. Stelv, Liverpool. Impi'ovements in, the manufacture of 
invert sugar, 24th March, 1904. 

8554. G. F. Onoss, London. Improved manufacture of a crystalline 
sugar, 13th April, 1904. 

9355. F. Hoix, London. Apparatus for cooling and drying 
granular materials^ such as moist sugar and, the like. 23rd April, 1904. 

10664. M. F. and O. H. Toitlixsox, London. Process 

for convert i}ig wood cellulose into sugar. (Complete specification.) 
9th May, 1904. 

ABRIDGMENTS. 

6925. M- DE Marchetilde, Paris, France. Imiorovements in 
liyd^'o-extractors. 25th March, 1903. This invention relates to a 
centiif ugal hydro-extractor, whereof the basket or drum is in the form 
of a truncated cone, the bottom being at the larger base whilst the 
smaller base is entirely open and, unlike the usual form, devoid of 
internal flange, thus permitting of the employment of an extractor, 
having simply an alternating rectilinear movement and capable of 
passing completely out of the drum, which, in consequence of its 
truncated conical form, will retain the material under treatment 
notwithstanding the absence of any internal flange. 

9308, J. Glass and E. Glass, Leipzig, Germany. Improvements 
in vacuum drying and evaporating apparatus, 24th April, 1903. 
This invention relates to drying and evaporating apparatus, in which 
the material to he dried falling from the endless heated bands, is 
conveyed, whilst passing round the heating surfaces arranged below, 
to a collecting or removal chamber, from which it is discharged from 
time to time. The material falls, as soon as it is dried, from the 
heating surfaces, and is then withdrawn from the action of the heat, 
which would thenceforth only be prejudicial. 

GEEMAN, — ABRIDGMENTS. 

147675, Hands Karlik and Jan Czapikowski, ISTymbrnh, 
Bohemia. A horizontal vacuum boiling down apparatus having heating 
pipes revolving over its bottom. Sth June, 1902, The horizontal vacuum 
apparatus in this invention is provided with a boiling down and 
mixing apparatus which revolves directly over its bottom. This 
apparatus consisting of heating pipes formed as mixing arms, and 
stifiened in the middle by cross plates. In the boiling down 
apparatus, more particularly, ‘^masse-cuites ” are boiled down to 
3 to 42 of water contents, and all the crystalHsahle sugar is obtained 
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from the so-called gi’eeii syrup, with a maximum molasses quotient 
of 60. 

147931. Prakz Nowak, Eoswadze, Upper Silesia. An ejecting punch 
for sugar stich presses. March 25th, 1902. The iuyeution relates to an 
ejecting stamp for sugar stick or strip presses, and more particularly 
for such as are described in Pzillas’ (Gei*man Patent No. 8156). It is 
distinguished by the front face of the launch or stamp being provided 
with a metal cover and the statup or punch itself having hollow 
chambers, which at the time of the return movement of the ejecting 
stam u are . brought into communication with a compressed air 
container^ preferably by means of a tap operated by the movement 
of the stamp itself. The object of this arrangement is to produce 
perfectly smooth strips. 

148029. Edmokd Lokmeatj, Plaines -Wilhelms (known as Cime- 
pipe), Mauritius. Process and apparatus for treating sugar juice. 
31st October, 1900. The process is intended to obtain sugar by 
allowing the sugar juice to freeze, and consists in oj)erating the 
freezing of the previously purified sugar juice by means of liquid air. 
The apparatus employed for carrying out the process is a series of 
tanks surrounded by a coil of pipes perforated with holes and enclosed 
by an outer casing, and communicating by means of pipes with one 
another, the said pipes being also connected with the coil. 

1480S4. Ludwig- Lorenz, Uormagen. A beetroot shredding machine 
having vertical slicing discs. March 26th, 1903, A partition which 
gradually widens from the place where the beetroot is inserted to its 
end, is located between two vertical slicing discs so that the beetroots 
are pressed by this partition against the slicing discs when the latter 
rotate. 

148327. BLanus EArlik and Jan Ozapikowski, Nymburk, 
Bohemia. Cooling, heating and mixing pipes for mashing. December 
6th, 1902. The peculiarity of this invention consists in the pipes 
being arranged in spiral lines, but not set opposite to one another, 
i.e., somewhat zigzag fashion. 

148354. Eudodp Fodsghe, Halle, o/S, and Eranz Nowak, 
Eoswadze, Upper Silesia. An improved arrangement for colmnnar 
crystallisation vessels. May 21st, 1902. This invention relates to 
columnar crystallisation vessels for plain masse-cuite or masse-cuite 
boiled to grain, in which apparatus, fully crystallised masse is drawn 
ofi from time to time beneath, and fresh liquid sugar stufi introduced 
above correspondingly. The apparatus consists of a columnar 
crystallisation vessel by means of , which such a composite movement 
of the parts is produced and maintained in the mass whilst main- 
taining its layers as far as possible, that these particles are displaced 
from the peiiphery to the centre and again from the centre to the 
periphery. The crystallisation vessel is of the high columnar type 
described in Geiman Patent, No. 99441, provided with a stiiuing 
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mechanism at its lower part. A shaft is prolonged into the upper 
part of the vessel and set, in zones, with arms carrying scrapers at 
their outer ends for scraping the masse from off the walls of the 
column and pressing it downwards ; these scrapers being combined at 
intervals with obliquely directed scrapers which impart to the mass a 
movement towards the centre. Inclined scrapers are also so arranged 
-at suitable intervals in the centre of the shaft, that they impart to the 
masse a movement towards the periphery. 

148668 Atjbi:n' Olliee, Bordeaux. A process for rnakhig dry 
rnasse-cidte. 10th October, 1901. A grain masse-cuite obtained in 
the boiling down apparatus by means of a vacuum of *37 to *33 metres 
by the mercury column, and not containing above 9? of water, is 
dried in a mashing apparatus at an initial temperature of from 98 to 
'99', and at a vacuum of about *70 metres, being thoroughly stirred at 
the same time by means of a stirring apparatus. 

148748. Dr. Heixeich "Wixtee, Charlottenhurg. Ileans for 
sharply separating drainings of different composition inside the 
■cenfrifngah December 25th, 1904. The separating mechanism 
described in the original Patent No. 137297 has the drawback that in 
•constructing the separating anungement in existing centrifugals in 
which only a narrow space is left available between the drum and the 
casing, the auxiliary casing must he made of a somewhat considerable 
number of strips, thus affecting the simj^licity of the apparatus. 
"The present aiTangement for separating the drainings of different 
composition avoids this difficulty by allowing the number of strips or 
blades to he limited at will. This is attained by the strips not being 
revoluhle on a vertical axis, but laterally displaceahly arranged, so 
that they may be alternately exposed to the centrifugalled liquid or 
removed therefrom, passing behind the next adjacent blade or strip. 
All the blades may be made movable relative to one another or the 
even ones may be firmly mounted, and the uneven ones displaceahly 
mounted (or vice versa). 

149019. Haxs Mathis, of Ottlehen, Apiyaratus for the automatic 
mdnterrupted saturation of sugar juke and the hike, 9th January, 
1903. This apparatus has, in combination with the satmution vessel, 
an oblique discharge aperture adjustable by hand, and a fioat opening or 
closing the inlet tap for the saturation gas corresponding to the actual 
height of the juice in the vat, with the object, even in the case of a 
frequently- varying inflow of juice, of enabling the juice to he 
adjusted by means of the outlet apertime to a suitable alkalinity 
which is maintained at a constant degree by means of the float. 

149020. Eichaeh Scheahee, Charlottenhurg. A method o/, and 
apparatus for^ cleaning crude starch milk by centrifugalling, February 
13th, 1902. A row of strongly tapering centrifugal agitating vats 
arranged one above the other, in which vats large heaters rotate 
rapidly, for instance, at a speed of from 50 to 200 revolutions per 
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minutes, are feel with crude starch milk at one end, and the cleansing 
w’ater at the other. The starch milk coming from the first, and the 
cleansing water raised with the partly used water, travel under the 
action of centrifugal force through the row of vats in opposite 
directions. The starch milk is condensed in each vat, and again 
diluted with the drain of the next vat, and finally is discharged from 
the last vat in a concentrated form. 

149053. OscAPv G-iefer, of Schoneberg, near Berlin. Apparatm 
for preparing beetroot for slicing, May 20th, 1903. The beetroot is 
first thoroughly cleansed from the adherent earth in a washer 
provided vrith stirrers, and pushed into an obliquely inclined worm 
conveyer by a cross arm mounted on the shaft of said conveyer. 
They float on the water, and are gradually removed therefrom by the 
worm conveyer. Any small stones which may chance to be carried 
along with thiem roll down again into the wash tub, along the 
inclined trough of the conveyor, the larger stones having of themselves 
remained on the floor of the tub. Water flows constantly through 
the tub, and washes away the particles of dirt. 

149380. Dr, Heinrich Winter, Charlottenburg. (Patent of 
addition to Patent ISTo. 147627 of 2Sth Pebruaxy, 1902.) A process 
for making from beetroot sugar products resembling cane sugar. 31st 
October, 1902. The invention relates to an improvement in the 
process described in the original patent above-mentioned, and consists 
in the use of ammonia, caustic baryta, or caustic strontia, for making 
a decomposed solution of invert sugar or other hexose. 

149533. Dr. Heinrich Winter, Charlottenburg. A catch casing 
for centrifugals for separating the drain. 4th October, 1902. The 
separation of the drain takes place by means of a catch casing which 
is formed wholly or partially of flexible material such as canvas, 
india-rubber, or the like, so that a closed tubular hood or cover is 
formed, which is capable of being folded up. 

Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for G-erman. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 


23 
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IMPOBTS AND EXPOETS OF SUGAE (UNITED EINGDOM) 
To END OF April 1903 and 1904. 

IMPORTS. 


1 

t 

Quantities. 

Values. 

! 

Germany j 

Belgium j 

Prance j 

Austria-Hungarj^ 

1 Java I 

Philippine Islands 

Pern j 

Brazil 

Argentine Republic 

Mauritius 

British Bast Indies 

Br.W. Indies, Guiana, <fec. i 
Other Countries 

1903. 

Cwts. 

1,239,725 

104,359 

307,758 

134,349 

1,066,414 

70,646 

64,922 

40,538 

72,515 

162,036 

57,366 

219,830 

104,226 

1904. 

Cwts. 

2,315,978 

64,621 

91,822 

86,964 

593,670 

685,023 

289, *296 
75,266 

losVeso 

44,348 1 
363,031 1 
249,790 1 

1903. 

£ 

492,684 
39,233 ( 
126,691 
62,432 
447,168 

25,285 
24,488 
15,882 
32,339 
57,092 
21,804 
, 140,355 

44,670 

1904. 

£ 

993,685 

25,597 

36,551 

38,592 

269,101 

290,781 

127,736 

28,747 

59,258 

18,656 

233,926 

113,778 

Total Raw Sugars 

3,644,684 

5,018,489 

1,530,123 ' 

2,236,408 

Refined Sugars. 

Germany 

Holland,.... 

Belgium ........ ........ j 

Prance 

Other Countries 

; 4,120,743 
641,978 
52,875 
259,369 
361,439 

3,326,908 

1,059,564 

136,053 

806,487 

156,953 

2,126,654 

371,795 

31,640 

152,511 

179,107 

1,845,489 

617,684 

75,902 

69,726 

82,845 

Total Refined Sugars . . 
Molasses 

5,436,404 

508,928 

5,484,965 

520,213 

2,861,707 

96,429 

3,051,646 

97,072 

Total Imports 

9,590,016 

11,023,667 

4,488,259 

0 , 3So, 126 


EXPORTS. 



British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

Sweden and Norway ...... 

7,164 

7,765 

3,787 

4,441 

Denmark ...... 

26,515 

40,858 

13,746 

20,962 

Holland 

19,521 

19,434 

10,604 

1,372 

10,190 

Belgium ................ 

2,813 

3,412 

1,905 

Portugal, Azores, &c. 

2,119 

3,180 

1,164 

1,762 

Italy 

3,602 

1,727 

104,542 

1,631 

93,629 

'810 

Other Countries • . . . 

, 164,489 

64,671 

Foreign & Colonial Sugars 

216,223 

180,918 

125,933 

104,746 

Refined and Candy 

8,137 

7,721 

5,401 

5,600 i 

Unrefined 

15,283 

174 

34,786 

94 

7,943 

75 

19,005 

37 

Molasses 

Total Exports ........ 

. 239,817 

• 223,519 

139,353 

129,288 
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UNITED STATES. 

(TFillett Gray, ^-c.J 


(Tons of 2,240 lbs.) 

1904. 

Tons. 

1903. 

Tons. 

Total Eeceipts, Ist Jan. to May 19tli . . 

782,662 

. . 675,281 

Eeceipts of Eefined ,, ,, ,, 

125 

341 

Deliveries ,, ,, ,, 

772,268 

. . 623,981 

Consumption (4 Ports, Exports deducted) 



since 1st January 

654,232 

. . 555,702 

Importers’ Stocks (4 Ports) May IStb . . 

22,555 

55,685 

Total Stocks, May 25tli 

205,000 

. . 284,336 

Stocks in Cuba ,, 

226,000 

. . 358,244 


1903. 

1902. 

Total Consumption for twelve months . . 

2,549,643 

. . 2,566,108 


CUBA. 


Statement oe Expoets and Stocks op Stjgae, 1903 and 1904. 


1903. 1904. 

(Tons of 2, 240158.) T6ns. Tons. 

Exports 342,395 .. 637,070 

Stocks .. .. ' 398,442 266,915 


740,837 .. 903,985 

Local Consumption (four montho) 14,880 15,000 


755,717 .. 918,985 

Stock on 1st January (old crop) 42,530 ., 94,835 


Eeceipts at Ports up to April 30tli . . 713,187 . , 824,150 


J. Gu3iA. — F. Mejer. 


Savana^ April $0th, 190^. 


UNITED KINGDOM. 


Statement op Imports, Exports, and Consumption por Four Months 
ENDING- April 30th. 


Sugar. 

1904. 

Imports. 

1903. 

1902. 

Exports (Foreign). 

1 1904. 1903. 1902. 


Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined 

.... 274,248 . 

. 271,820 .. 

459,402 

325,130 

386 . 

. 407 . 

570 

Raw 

. . . . 250,924 . 

, 182,234 .. 

1,739 . 

. 764 . 

,. 2,082 

Molasses 

26,011 . 

. 25,446 .. 

19,725 

5 . 

9 , 

54 

Total 

.... 551,183 , 

.. 479,500 

804,257 

2,130 . 

. 1,180 

.. 1,706 





— 

— 



Home Consumption. 


Refined.. 

Raw 

Molasses 

1904. 
Tons. 
292,711 . 
42,500 . 
26,321 . 

1903, 

Tons. 

252,364 

170,515 

25,959 

1902. 

Tons. 

.. 465,619 
341,287 
.. 22,797 

Total 

Less Exports of British Refined 

361,532 . 
9,046 . 

448,838 

10,811 

829,703 
. . 10,544 

Home Consumption of Sugar imported from Abroad . , 

,, „ ,, Refined (in Bond) 

„ „ Molasses, manufactured (in Bond) 

352,486 . 
172,758 . 
21,601 . 

438,027 

. . 819,159 

Total Home Consumption of Sugar ................ 

546,845 . 

. 438,027 

.. ""819 ,159 
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Stocks of Scgak ik Eceope at toeven dates. Mat 1st to 25tb:, 

COMPAEEB WITH PKEYIOES YeaKS. 

Ik thotjsakds of toks, to the keaeest thousakd. 


Great 

Britain. 

Germany 

including 

Hamlourg. 

Brance. 

Austria, 

1 

Holland and 
Belgium. 

Total 

1904. 

95 

1051 

681 

408 

234 

2470 


1903. 1902, 1901. 1900. 

Totals .. .. 2487 .. 2591 1810 1674 


Twelve Months’ Consumption of Sugae in Eukope fok 
Theee Years, ending April 30th, in thousands of tons. 
(From Zichfs Monthly Circular.) 


Great 

Britain. 

Germany. 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

1752 

958 

634 

447 

510 

4300 

1 

3724 1 

4107 


Estimated Crop of Beetroot Sugar on the Continent op Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 

(From Lichf$ Monthly Circular,) 

1903-1904, 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germany 1,950,000 ..1,762,461 ..2,304,923 .,1,984,187 

Austria 1,165,000 ..1,057,692 ..1,301,549 ..1,094,043 

Erance 790,000 .. 833,210 ..1,123,533 ..1,113,893 

Eussia ........1,200,000 .,1,256,311 ..1,098,983 .. 918,838 

Belgium 210,000., 215,000 .. 334,960 .. 333,119 

HoHand 125,000 .. 102,411 .. 203,172 .. 178,081 


Otiier Goimtries . 410,000 .. 325,082 .. 393,236.. 367,919 
5,850,000 5,552,167 6,760,356 5,990,080 



THE 


INTERNATIONAL 

SUGAR JOURNAL. 


N'o. 67. JULY, 1904. Yol. YI. 


All comimiiiications to be addressed to The Editor, 
Office of The Sifgar Cane, Altrincliam, near Mancliester. 

All Advertisements to be sent direct, 

Cbeqnes and Postal Orders to be made payable to N'orman 
Rodger, Altrincham. 

The Editor is not responsible for statements or opinions con- 
tained in articles which are signed, or the source of which is named. 


NOTES AND COMMENTS. 

The Java Sugar Crop. 

. As far as the results of this year’s crop are known, the season is 
turning out a very profitable one for Java. The tonnage of the cane 
is much above the average, and the sucrose content remarkably high, 
giving expectations of a high sugar return this year. No serious 
diseases are reported, and there is every reason to believe that the 
1904 crop will become a record one. 

The Queensland Central Mill System. 

When, some years ago, central sugar mills were started in Queens- 
land, with the aid of loans from the Grovernment, the outlook seemed 
promising, especially when Dr. Walter MaxweU, of Hawaiian fame, 
had been appointed a Director of the Sugar Experiment Stations. But 
as year after year some or other of the mills failed to pay the 
interest on loans, it began to be realised that there was something 
radically wrong in the system pursued. Briefly, the Government 
appear to have kept too lax a hold on the defaulting mills; and for 
want of a central organisation with an expert at its head, each mill 
seems to have been allowed to “ gang its ain gait ” in the matter of 
expenditure, processes, and labour arrangements. Thus while on© 
mill may have adopted labour saving devices, the others continued 
with the older and more costly systems ; again, one mill may have 
been well supplied with cane, while another may have sufiered from 
a. scarcity of supplies. 


24 
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The remedy suggested is to combine all the mills under a Central 
Mills Bureau, which latter will be a Government office attached to 
the Treasury. Dr. Maxwell has been re-engaged for a further period 
of three years to exercise complete control over the administration of 
this Bureau. He will thus be Controller of the Central Sugar Mils 
as well as Director of Sugar Experiment Stations. The expenses of 
his department will no longer be paid from a tax levied on the 
industry, but will be provided for out of the Treasury. 

It is hoped that the new arrangements, under which the State is 
taking up its true position as an active co-partner in the control of 
ail the mills which are in arrears to the Treasury, will lead to a 
condition of affairs more satisfactory to both parties. This co-opera- 
tion between the Government and the mill directorates ’will be on the 
lines laid down in Dr. Maxwell’s report, and will deal with the 
securing of adequate supphes of cane for the mills, together with the 
technical management of the mills; also with matters relating to- 
extensions and additions to mill plants ; ’with the fixing of the price 
to be paid for cane ; with the sale of sugars ; and will answer all 
questions of a financial character concerning the mill companies. 
This should prove a far more satisfactory arrangement, as Dr. 
Max’welFs great kno-wledge and wide experience 'will now have full 
scope, and no petty animosities amongst mill staffs will be allowed to 
interfere with the needed improvements. Dr. Maxwell’s re-engage- 
ment ’will also allow him the opportunity of completing the series of 
cultivation and fertilising experiments he has been engaged on for 
some time past. Altogether, the new arrangement promises a 
brighter future for the Queensland Central Mills, and we trust these 
endeavours will meet with the success they deserve. 


The Manchester Chamber of Commerce and Sugar. 

The Manchester Chamber of Commerce has lately added to its list 
of Sectional Committees one called the “ Sugar Section.” If it were 
intended to watch the interests of all sections of the sugar industry,, 
producers, manufacturervS, and consumers, with an all round im- 
partiality, it would doubtless render useful service to the whole 
community. But a glance at the names composing the committee 
gives one the undeniable impression that only the interests of the 
consumer (especially the wholesale confectioner), are to be considered, 
and that the main policy will be to worry the Government into 
repealing the sugar tax ; also to misrepresent the purpose and effects 
of the Brussels Sugar Convention, as was done at a recent Chambers 
of Commerce conference by one or two bodies. If our surmise proves 
correct, then we doubt whether any real good will ensue. There was 
a time J’when Manchester had at least two sugar refineries at work ; 
did they exist to-day they would have a claim to be represented on 
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the sectional committee and would give it a more comprehensive 
character. But as matters now stand, the committee cannot lay claim 
to serving any other than purely local interests, and any pronounce- 
ment on their part will not have the wide influence that resolutions 
coming from some of the other sections of the Chamber obtain. 


U.S.A. Polariscope Case decided. 

The United States Circuit Court of Appeals on June 2nd handed 
down a decision in favour of the government in the case of the United 
States vs. Bartram Bros,, B. H. Howell, Son & Co., and the American 
Sugar Befining Company. 

These cases were originally decided by the Board of United States 
General Appraisers in favour of the government. The importers 
appealed and carried the case to the United States Circuit Court, 
which decided in the importers’ favour. Then the government carried 
the case to the United States Circuit Court of Appeals. These cases 
involved the method of employing the polariscope to determine the 
saccharine strength of sugar upon which the import duty of sugar is 
based. The importers claimed that Congress intended that the 
commercial test should be used to determine the classification of 
imported sugars, while the government officials used a particular 
polariscopic test, which stipulated that the temperature of the room 
in which the test; was made must be ascertained, and the strength of 
the sugar decided by adding or deducting an equivalent number of 
degrees, according to the amount which the temperature of the room 
was over or under 25 degrees centigrade. The government's reason 
for the latter test is that the degrees of sugar will vary according ta 
the temperature in which the polariscopic test is made. It is reported 
that the cases will be appealed to the United States Supreme Court, 
The diffierence in the rates of duty as determined by the two different 
methods is said to amount to about 35-1000 of a cent per pound 
against the importer . — fTilleit Gray's Girmlar.J 


A Sugar Institute at Liverpool. 

We learn that Mr. Sigmund Stein, so well known for his labours in 
the cause of a British beet sugar industry, is starting a Sugar Institute 
at Liverpool with a view to giving advice on all matters pertaining to 
the sugar industry. Parties wishing to acquire a knowledge of the 
subject will, doubtless, also be given instruction in the different 
branches of the industry. Purther particulars can he learnt from 
a perusal of the advertisement appearing on pageXY-, or by 
communicating direct with Mr. Stein, at 214, Upper Parliament 
Street, Liverpool. 
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THE RELATn^E MERITS OF CANE AND BEET SUGAR. 


Since the passing away of the bounty system, thanks to the 
operations of the Brussels Convention, there has been a natural 
revival in the cane sugar industry. This has led to a renewal of 
the old controversy as to whether cane or beet sugar is the superior 
as regards sweetening and nutrient powers. The American beet 
sugar papers seem largely responsible for this fresh outbreak. They, 
doubtless fearing that the competition of cane sugar was going 
to prove more serious than ever, adopted a new line of opposition, 
and attempted to depreciate the advantages claimed for cane 
sugar. 

To this effect one of these organs made an attack on Demerara 
sugar, and took pains to prove, what nobody had seriously attempted 
to deny, that this sugar contained minute quantities of tin, owing 
to its being prepared with bloomer. But the fui'ther insinuation that 
this tin present in the sugar constituted a poisonous element, and 
had probably been the real cause of death to some English bees 
which had been fed with ‘^genuine Demerara^’ sugar, is entirely 
unjustifiable, and suggests that the writer of the article was in 
an extremely irritable state of mind when he made his attack on the 
rival commodity. The bee story has appeared in our Journal already. 
The facts were that the bees were fed with what was alleged to 
be genuine Demerara, but proved on analysis to be beet cr^^stals, 
probably treated with aniline dyes. No wonder, then, the bees 
refused to eat them. There was no doubt from the analysis that 
the sugar in question was not Demerara cane, so the allegation 
that the tin present in the latter was the real cause of the mischief, 
and that a case was trumped up against beet sugar in order to hide 
the dehnquencies of cane is merely a puerile attempt to get over some 
awkward facts. There is plenty of evidence to prove that bees will 
eat cane sugar and yet refuse beet. A letter appearing recently in 
the British Medical Journal, and reproduced in our columns last 
month, makes a decisive statement on this point. The writer, 
moreover, affirms that he has been long convinced that with 
consumptives and children the nutrient fattening power of ordinary 
grocers’ beet sugar is nil. On the other hand, when real cane sugar 
— preferably in the uncrystallized state — ^was used improved results 
were noticed. This apparent superiority has been corroborated by the 
testimony of other medical men, and it is not to be easily explained 
away. 

As regards the charge levelled against the use of tin salts in the 
turning out of Demerara crystals, it is not to be denied that if the 
"‘bloomer” employed be made from impure chemicals, injurious 
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foreign substances may find tbeir way into tbe sugar ; but is there 
any eyidence to show that such a contingency occurs otherwise than 
very exceptionally ? An analogous case may be cited in tbe beer 
poisoning scare which took place in Lancashire a few years ago, 
where, owing to some brewing sugars being inadvertently made from 
impure sulphuric acid, a considerable amount of arsenic got into the 
beer with fatal results. Yet it was not suggested that the use of 
brewing sugars in the manufacture of beer was an undesirable feature. 
And it has not been shown that pure tin salts have any deleterious 
efiect when present in cane crystals. Dr. IJrich, of Trinidad, a 
private consulting chemist, has shown"^ that, from tests made by him, 
the amount may be as little as 0*1 gr. per lb, of sugar; but even 
supposing 0*3 or 0*5 gr. should be more usual, as stated by Dr. 
Stevenson, a member of the Arsenic-in-Beer Commission, the habitual 
consumption of such sugar has no injurious results. The same 
American beet j ournal notes with satisfaction that in an analysis made 
by Dr. Pitsch, of Grermany, in the Yereins laboratory he established 
the presence of tin in several samples of Demerara sugar and assumed 
that it arose from the employment of “bloomer’’; but as there is 
not one word in his report! which suggests condemnation of the 
practice as liable to produce sugar injurious for consumption, we fail 
to comprehend whence the satisfaction arises. Moreover we have it 
on the authority of Sir Nevile Lubbock (whose letter on the subject 
appears on another page) that tin chloride is never used in the 
manufacture of dark crystals^ and yet the yellow crystals prepared 
with “ bloomer ” only contain *0012 per cent, more tin than do the 
dai*k ones. This therefore rather upsets the conclusions drawn by 
Dr. Pitsch. 

But the presence of tin in food is not confined to sugar : it has been 
pointed out that canned meats and fruits always contain varying 
amounts of tin. “ Thus W, Blyth found tin in 21 samples of canned 
fruit in amounts varying from 1*5 to 11 grains per lb. (see Pearmain 
and Moor’s Analysis of Pood and Drugs). In the Dnited States 
laboratory of New York out of 109 samples of canned food examined, 
97 contained tin (see Dr. Battershall’s Pood Adulteration).” f 
Therefore the same reasons may he advanced in a greater degree 
against the use of tinned food; but we scarcely suppose that the 
American canning industry will thereby be induced to alter their long 
established system, though every now and then bad cases of poisoning 
occur. 

So much for the baseless charge made against Demerara sugar. 
Eeverting to the main question, is cane sugar really superior to beet ? 
it is significant that while many claims have now and again been 

Yol. V.. p. 525, tl.S.J., Vol. VL, p. 292. 

iLS.J., Vol. V., p. 525. 
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made in support of cane, the beet sugar party has always had to 
remain on the defensive, and has contented itself with strenuous 
endeavours to refute or discount the evidence in favour of cane. 
Material facts which go to prove the superiority of beet have all along 
been “conspicuous by their absence.” The chief one that beet is 
produced under cleaner surroundings cannot be any longer sustained 
with the advent of central factories for cane districts. In what then 
does the superior virtue of cane sugar exist ? Chemists, whose com- 
prehension seems incapable of soaring above the mass of formulse 
with which they surround themselves, state that pure cane and pure 
beet are chemically identical. Perhaps they are. But there are 
some substances which exist, in the pure state, only in the chemists’ 
text book. Besides, is chemical purity or identity the sole criterion ? 
As has been pointed out lately, potato spirits and malt whiskey are 
chemically “ identical,” yet few people after sampling both would 
hesitate in their choice. There seems therefore something in the con- 
tention advanced that chemistry in this branch is wanting, and that 
there is a difference chemically which will he discovered sooner or 
later. 

But apart from the question of chemical identity or purity, 
we have to consider that no sugars as placed on the market can 
claim to he absolutely pui'e, and that a cane sugar of 99 ^ purity 
may possess in its remaining 1/^ sufficient ingredients to make 
all the difference in fiavour as compared with a beet sugar of 
similar purity. This is plainly admitted by Dr. Winter, the German 
expert, in a patent recently brought out by him for imparting to beet 
sugars a flavour analogous to that possessed by colonial cane sugar. 
He realizes that this flavour makes all the difference in the public 
demand, and has taken steps accordingly to bring his native beet 
sugar up to the same standard. Whether he will succeed remains to 
be seen. 

Messrs. Orosfields, Ltd,, the well-known Liverpool sugar refiners, 
naturally anxious to ascertain wherein lies the difference between 
cane and beet sugar, are taking considerable trouble to solve the 
question. A problem recently presented itself in the form of a 
communication received from a leading firm of grocers in Yorkshire, 
who had bought be'etroot sugar, and received a guarantee that it 
contained 99 per cent, of “ cane sugar” ! Whether this confusion of 
terms was due to ignorance or to a dehberate attempt to mislead, 
remained to be discovered, and Messrs. Crosfield, taking the matter 
in hand, called in the services of Mr. F. W. Bichardson, of Bradford, 
a well-known consulting chemist, who appears to have made a special 
study of sugar and its properties. This gentleman was equal to 
the occasion, and Ms report, as sent to Messrs. Crosfield, was as 
follows 
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[Copy.] 

F. W. Eichardson, F.I.C., F.C.S., 

Member of the Society of Public 
Analysts, &c., 

Analytical and Consulting Chemist, City Analyst’s Office, 

AND Bacteriologist, 

City Analyst for Bradford, Be,adford, 

Borough Analyst for Dewsbury, &c. 

May 19th, 19O4. 

Consulting Chemist to the Bradford 
Corporation 

(By Special Appointment). 

Messrs. Crosfields, Limited, 

6, Stanley Street, 

Liverpool. 

Dear Sirs, 

CANE SUGAR iL BEET SUGAR. 

Before Beets were generally known Cane Sugar was the only sweetening 
material used By the householder, and the chemists of the time always used 
the expression “ Cane Sugar” as indicative of the chief constituent of the 
commercial article. 

When a substance identical with the sweetening principle present in 
Sugar Cane was found to exist in other natural products, for example in the 
Cereals,— Barley, &c., — the chemist still continued to use the term ‘‘Cane 
Sugar,” though it was ob^dously a misnomer, and when Beet Sugar came 
into vogue its amount in the article itself or in the solutions made therefrom 
was ahvays included under the term “ Cane Sugar.” 

Commercial Cane and Beet Sugars contain absolutely the same sweetening 
principle, but this is always associated with a small proportion of other sub- 
stances which communicate a peculiar and indefinable taste, mostly appre- 
ciable only to tbe expert Sugar merchant. 

I have before me a good Cane Sugar and a good Beet Sugar, both show 
99 per cent, of pure Sugar, known to the chemist as “Sucrose,” but there 
remains one per cent, of other substances, which give distinctive tastes to 
these two articles. In hot liquids, such as freshly made tea for example, 
this peculiar and distinctive taste becomes very marked. When one considers 
how the merest fraction of a fraction of a per cent, of ethers in wines gives a 
flavoui' and a “ bouquet,” which enable the connoisseur to at once distinguish 
between vintages of very difierent values, it will readily be seen that con- 
siderably less than one per cent, of organic material in Sugars may commu- 
nicate very perceptibly different tastes to the expert. 

Indeed the chemical substances giving the real taste to a variety of foods 
and beverages are almost always present in very small quantity. 

This is the case with tea, coffee, cocoa, beer, wine and spirits. 

Believe me, 

Yonrs faithfully, 

F. W. RICHARDSON, 

P.S. — I find myself in thorough agreement with hlr, Arthur Morris on 
the question of Cane v. Beet Sugar, and herewith return the Journal con- 
taining the Article.— F.W.R. 
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The reference in the postscript is to an excellent article by Mr.. 
Arthur Morris, which appeared in The JE^ricitre of March, 1899 ; 
though the whole article is eminently readable, we can give but one 
or two extracts. 

All commercial sugars, in fact, are the chemical compound 
plus certain commercially inseparable chemical impurities. 

The dii^erence between Cane and Beet Sugar is thus due to two distinct 
causes. The more important consists in the proportion of extractives, many 
of which have a powerful and characteristic taste, found in the molasses, and 
some of these cling to the refined sugar. It is heyond the refiner’s power to 
prevent it. 

The other circumstance infiuencing the taste of Beet Sugar is the large 
amount of carbonates of potash and soda which it contains as compared with 
Cane Sugar. These carbonates exert indirectly a distinct effect upon the 
fiavour of the Sugar. 

That cane and beetroot sugar are practically identical seems to he the 
very general opinion of well informed men. There is a difference, and it is 
all in favour of the product of the cane. A single instance will show that it 
is not merely a question of prejudice. Alkaline carbonates, even in very 
small quantities, have a marked effect upon the flavour of many beverages 
which it is usual to sweeten with sugar. For example, two samples of the 
same blend of tea, brewed under exactly the same conditions, with the single 
exception that one is infused with pure water and the other with a solution 
of carbonate of soda in a thousand parts of water, give beverages differing 
widely in tastes and in aroma. It follows that tea sweetened with sugar 
containing an alkaline carbonate will not he the same beverage as that made 
with a sugar free from such admixture. The same effect is noticeable in 
coffee, and in several other sweetened drinks. Thus it is not merely the fancy 
of the epicure (and that is important enough) that tells him that Cane Sugar 
is the superior article. 

Dr. Winter’s admission as to the cause of the superior flavour of 
caue sugar is here corroborated. It is the final 1 per cent, that 
accounts for the difference, as far as is at present known. There is, 
therefore, a good deal in the contention of Messrs. Crosfields that 
“ while it would be folly to deny that for some purposes refined 
beetroot sugar is possiblj' as suitable as cane sugar especially where 
merely weight, bulk, and colour are the only requisite qualities, yet 
at the same time it can hardly be doubted that cane sugar is superior 
to beet where sweetness and purity of flavour ate valued, where the 
delicate aroma of tea and coffee may be affected, where the colour 
and keeping properties of preserves are an object, and where the 
brilliancy and cloudlessuess of syrups are essential.’’ 

So far we have considered the rival merits of the two kinds of 
sugar fi'om the standpoint of flavour and palatability. As to their 
respective nutrient powers considerably less evidence is forthcoming. 
A comparative test is much needed, and something of the sort seems 
contemplated at the Memorial Hall, Harvard University, U.S.A., 
where 2,000 students are boarded. It is proposed to feed them by 
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th-e month, alternately on cane and beet sugar without allowing them 
to know which kind they are consuming. In this manner it is hoped 
that some definite conclusions may be drawn as to the respective 
sweetening and nutrient powers of the different sugars. 

But whatever be the outcome of these endeavours to establish the 
superiority of one or other kind of sugar, it need not be assumed that 
the inferior variety will thereupon be driven from the market. There 
are too many other factors to be considered, besides those discussed in 
these pages. Cheapness of supply, climate of producing area, and 
labour conditions, all go towards settling the question. As long as 
the tropics find cane cultivation a standard occupation, so long will 
they continue to produce cane sugar. Likewise as long as beet sugar 
culture is profitable in temperate zones, it may be taken for granted 
that cane sugar will not be allowed (at least on the European continent) 
to usurp the position in which beet has hitherto reigned supreme for 
so many years. In short, there is ample room for both kinds of sugar 
in this world, and the particular variety most largely consumed in 
any given country will depend on its geographical position and on its 
native agricultural interests, if any. 


SIE DANIEL MOERIS AND WEST INDIAN INDUSTRIES. 

On the 23rd June a largely attended meeting of the West India 
Committee was addressed by Sir Daniel Morris (Imperial Com- 
missioner of Agriculture for the W^est Indies) on “ The Agricultural 
Industries of the West Indies.” Sir Nevile Lubbock jmesided. Sir 
D. Morris’ address (as reported in the Times) was as follows: — 

Sir Daniel Morris said that there had been a general impression 
that most of the land in the West Indies had already been taken up 
for cultivation, and that very little remained for the purposes of new 
industries. That was quite a mistake. Allowing for swamps, rooky 
and other useless land, it was probable that there still remained 
2,000,000 acres suitable for bearing crops of some kind. The principal 
crops now grown were sugar cane, cacao, cofiee, fruit, limes, arrow- 
root, spices, and cotton. Experiments in cotton -growing had been 
earned on during the last three years, and the result had been to 
show that the West Indies could produce as good cotton as the United 
States. The encouragement of this industry had received special 
attention from the Imperial Department of Agriculture. The area 
planted in 1902 was 400 acres, in 1903 4,000 acres, and during the 
present year sufficient seed had already been supplied by the Imperial 
Department of Agriculture to plant 8,000 acres. There were 15 cotton 
ginneries already established and turning out cotton of high quality. 
He had arrived at the conclusion that the best variety to grow in the 
West Indies was sea island cotton. It was the best in the world, and 
it could not be grown anywhere except within the influence of sea 
air. Therefore, inland places like Georgia, Florida, and other parts 
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of the United States could not grow it. The wider interest taken in 
the West Indies was regarded as having begun with the appointment 
of the West India Eoyal Commission of 1896, but more particularly 
with the carrying out of the recommendations of that Commission 
under the supreme duection of Mr. Chamberlain, to whom the 
Colonies generally owed a large debt of gratitude. (Hear, bear.) 
Eeferring to the scientific work of the Imperial Department of 
Agriculture, which has its headquarters at Barbados, he said that 
the experiments in aid of the sugar industry were devoted to raising 
new varieties of canes for the purpose of increasing the yield of sugar 
per acre, and in obtaining canes of a disease-resisting character ; also 
in testing the relative value of manures, and the most economical 
methods of cultivation, and the general treatment of cane plants. By 
means of the Imperial grants the experiments originally started at 
Barbados, British Guiana, and Antigua had been extended and 
improved. The area planted in new seedling canes in British Guiana 
had steadily increased, and now comprised about 13,000 acres. In 
Barbados and Antigua, owing to the occurrence of disease in the 
Bourbon cane, seedling and other canes were almost exclusively 
cultivated. The work of raising seedling canes was still, however, 
in the experimental stage, but it was full of promise. A factor of 
gi'eat importance in regard to the future of the sugar industry was 
the removal of the Continental sugar bounties, and every one 
interested in the West Indies was grateful to Sir Nevile Lubbock 
and those associated with him for what they had done towards getting 
those bounties removed. (Hear, hear.) There were hopes that the 
inti’oduction of the Naudet system would lead to improved results 
being obtained from the sugar j)roperties. The sugar industry was 
certainly in a better position than he had ever previously known it to 
be during the 25 years that he had been connected with the West 
Indies. Cacao, rice, fruit, and limes were among the most important 
industries next to sugar. The fruit industry of Jamaica was now 
worth nearly £1,000,000 per annum, and it had received a considerable 
impetus by the establishment of a direct line of steamships, thanks to 
the enterprise of Sir Alfred Jones, between that island and the United 
Kingdom. Having described the scheme of agricultural education 
in the West Indies, he said that it was out of the question that the 
work which the Imperial Department of Agriculture had been doing 
should be stopped. The way to ensure its being carried on, however, 
was for each colony to supplement the Imperial grants, and thereby 
show that they appreciated the sacrifices which the mother country 
was making to help them. Without a central authoiity in the West 
Indies he thought it impossible that any united action could take 
place with regard to any matter whatever. The time must arrive 
when, agriculturally, they must have, he would not say confederation, 
but united action. (Cheers.) 



319 


SCIENCE IN SUGAE PEODUCTION. 
By T. H. P. Hebiot, P.C,S. 

(Continued from page 273. J 


4 . Mantjeactube . 

Leaving the field, ve now follow the raw material to the factory and 
commence onr study of sugar manufacture. The operations now to 
be reviewed will require somewhat detailed examination although the 
whole process of sugar-making, from either the cane or beet, may be 
briefly described as consisting of five simple operations 
(a) Extraction of the Juice. 

{h) Purification of the Juice. 

(c) Concentration of the Juice to syrup. 

(d) Crystallisation of the syrup. 

(e) Separation of the crystals in the form of dry sugar. 

Bearing in mind that the manufacturer’s object is to obtain crys- 
tallised sugar from his raw material, whether this be cane or beet, the 
diflerent methods by which this goal is reached afford an interesting 
and instructive example of the practical applications of science to 
industrial progress. 

In addition to this direct comparison, we shall further inquire what 
progress has been made in each industry by comparing older methods 
and appliances with those to be seen in modern factories. Where 
one industry has followed the lead of the other in adopting improve- 
ments, oui- description of the latter must follow the same order 
although this will occasionally necessitate a second reference to one 
industry under the same section. 

(a) Exteactio?^ of the Jtjice. 

The Cane* 

1. Milling. -^Appliances for grinding the cane have been adopted 
from remote antiquity, so that between the pestle and mortar 
of the Indian native and the powerful nine-roller mills of to-day, 
there is a difference of efidciency but not of method. 

The earliest mills were made of wood and consisted of a frame 
supporting two rollers, which were turned by hand. This apparatus, 
with a few pots and pans, completed the outfit of the Chinese sugar- 
boiler, who was thus able to conduct his operations in the field, moving 
from place to place as his services were required. 

In course of time such portable mills gave birth to larger and 
stationary apparatus driven by wind, water, buUocfc-power, or steam. 

It would be interesting to trace the evolution of the modern mil^ 
hut we must confine our attention to a few practical aspects of the 
improvements made. 
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Efficiency . — Tiie addition of a tHrd roller to tlie primitive mill 
was tlie first step in this direction, the canes being passed between 
the central, and one side-roller, whilst the partially crushed cane was 
pressed by hand against the central roller so as to be carried round 
and recrushed between it and the roller on the opposite side. To 
avoid frequent injuries to the negroes engaged in this work a 
contrivance called the dumb-returner ” was invented by Bell, a 
planter in Barbados, at a time when vertical rollers were in general 
use. As first designed, this contrivance consisted of a curved wooden 
screen encircling the central roller at the back, the old name is 
frequently applied to the modern steel “ trash turners.” 

In 1791, Collinge introduced mills with three horizontal rollers, the 
centres of which formed the angles of a triangle. So efficient is this 
combination that, although others have been tried, the three-roller 
mill has held its own for over a century and forms the essential 
feature of modern designs. Although the canes are twice subjected 
to pressure, such a mill is termed a single-crushing plant because the 
extraction of juice mainly occurs when the partially crushed cane 
passes through the second aperture of the mill which is much smaller 
than that through which the whole canes are first introduced. 

Single-crushing is still extensively adopted in the West Indies, but 
is gradually being abandoned on the larger estates in favour of double 
and triple-crushing. In the latter cases we find a combination of two 
or more of the above three-roller mills arranged tandem, so that the 
crushed cane, or “megass,” passes from the first to a second mill, 
and sometimes to a third mill, in each of which it is twice subjected 
to heavy pressure. The efficiency of multiple crushing is greatly 
increased by washing the megass with water before it enters the last 
mill, as mentioned below. 

Strength of materials and design . — The hard wood rollers of the 
earlier mills were subsequently covered with cmwed plates of iron or 
steel, or were replaced by rollers of solid stone, before accurately turned 
cylinders of iron came into use. The frame of the mill, originally of 
wood, was also constructed of iron. 

The steady growth of the cane industry during its more prosperous 
days resulted in the amalgamation of estates and the general 
abandonment of small mills. Engineers had then to cope with the 
demand for larger and more powerful mills which would grind more 
canes in a given time and extract a maximum weight of juice from a 
given weight of cane. The first requirement was obviously met by 
increasing the dimensions of the rollers, and the second by improved 
designs. 

The latter mainly consisted in relieving the framework of the mill 
from tensional strains and causing these to be borne by wrought-iron 
bolts passing right through the framework. The strength of such 
bolts increases directly with their sectional area, and may therefore 
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be accurately calculated and adjusted. The recently patented 
‘‘Bekker mill” is an interesting example of this design, the strains 
between the top roller and each of the lower rollers being respectively 
taken up by two sets of bolts passing through the side -frames in the 
direct line of the strains. The frame itself is of hollow construction 
and comparatively light but, as the strains fall on the bolts only, 
there is a great increase of strength notwithstanding the reduction in 
weight. 

The wear and tear of the roller surfaces of a mill is very consider- 
able, but the difference between a “ hard” and soft ” roller has not 
yet been explained from the point of view of the composition of the 
metal. 

jSTotwithstanding the superior design and strength of materials used, 
breakages occasionally occur ; an imj)ortant feature of mill-designing 
has therefore been to ensure accessibility of parts, enabling a broken 
roller to be removed and replaced without disturbing the others. 

The engine and gearinghave undergone corresponding improvements 
with a view to economising space, power, and cost. Separate engines 
for driving each mill of a double or triple- crushing plant are now 
being replaced by the more regular action of a single engine geared 
to two or three sets of rollers. 

Self -adjustment of rollers , — The impossibility of maintaining a 
uniform feed of cane renders the mill liable to sudden strains which 
severely test the quality of the materials and workmanship. To 
eliminate the chance of breakdowns, two improvements have been 
introduced with the object of allowing the rollers to separate auto- 
matically whenever the working pressui*e exceeds a certain maximum. 
The Hydraulic Attachment effects this by means of rams forcing the 
bearings of the two lower rollers towards the central or top roller, but 
allowing a reverse motion when the working sti'ain exceeds the 
pressure per square inch to which the hydraulic accumulator has been 
previously adjusted. The Toggle-gear was designed to effect the same 
object by means of levers actuated by powerful springs, hut is now 
rarely met with. 

Automatic feed,-^Th.Q old-time method of thimsting the canes between 
the rollers by hand has long been replaced by the endless-belt con- 
veyor which receives the cane direct from the transport vehicle, 
•elevating and discharging same upon an inclined table from which 
they fall between the top and front rollers. Similar conveyors 
transfer the megass from the first to the second, and from the second 
io the third mill of a double or triple-crushing plant, and carry the 
residual megass to the furnaces where it is finally utilized as fuel. 
These various conveyors are driven by suitable gearing from the 
moving parts of the mill. 

Whereas the whole canes are easily gripped by the first mill, the 
feeding of the second or third mill with the pulverised megass presents 
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some difEcultieSi tliis liglit material generally requiring to be forced 
between tbe rollers by means of long forks of wood. Here, again, 
manual labour bas been displaced by tbe invention of tke Eiley Pusber 
wbicb is adopted in modern plants. 

Increased 'worhing capacity . — For a given size of roller, tbe quantity 
of canes ground in a given time increases with tbe apertures between 
tbe rollers. On tbe other band, tbe extraction of juice is gx'eatest 
wben these apertures are small ; consequently a greater quantity of 
work done is attended by an inferior extraction, tbe less perfectly 
crushed megass retaining too large a quantity of residual juice wbicb 
is thus lost. 

Beyond a certain limit, an increased speed of a single- crushing 
mill also results in a loss of juice, even wben tbe apertures between 
tbe rollers have been properly adjusted. In this case tbe loss is due 
to tbe fact that tbe expressed juice bas not time to freely escape from 
tbe surface of tbe roller before it is partiall}" re-absorbed by contact 
with tbe megass ; loss fi*om re- absorption is greatly reduced by double 
or triple-crushing. 

This two-fold demand for quantity and quality in milling bas 
consequently been sought for in a preliminary disintegration of tbe 
cane before it enters tbe mill. Tbe Boss Cutter subdivides tbe cane 
into shavings wbicb form a more compact feed to tbe mill, but are 
not so easily gripped, as tbe whole canes. Tbe more general plan is 
to pass tbe cane through a crusher or shredder, wbicb are modified 
mills having rollers with V shaped grooves as in the “ Bekker 
Crusher,’’ zig-zag corrugations as in tbe ‘‘ Krajewski Crusher,” or 
projecting teeth as in “Faure’s Befibreur.” These several inventions 
aim at reducing tbe cane to a shredded mass which will more readily 
part with its juice under tbe pressure exerted by tbe subsequent milling.- 

Any approach to a perfect extraction by milling is both theoretically 
and practically impossible, and tbe residual megass wben sent to tbe 
furnaces always contains an appreciable quantity of juice. To reduce 
this to a minimum , a process of dilution, termed maceration, is now 
generally adopted in conjunction with multiple-crashing, -wbicb 
consists in spraying tbe megass with hot water as it leaves tbe first 
mill of a double crushing plant. This water, coming in contact with 
megass immediately after its compression, is readily absorbed by tbe 
expanding material, and dilutes tbe residual juice -which bas escaped 
extraction by the mill. When tbe moistened megass enters tbe second 
mill a large proportion of the diluted juice is extracted, whilst tbe 
moisture left in tbe re-crusbed megass consists largely of tbe water 
added for maceration. This process therefore recovers more juice 
from tbe cane but, at tbe same time dilutes it and necessitates 
additional evaporation at a subsequent stage. 

In tbe case of triple-crushing, advantage is taken of tbe fact that 
a richer juice is extracted by tbe first mill than that obtained by 
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re-crusliiiig the megass; consequently, the juice expressed hy the 
third mill, being of a distinctly lower density than the first mill- juice, 
may be used for macerating the megass leaving that mill. The 
megass from the second mill may then be macerated again with 
water, as in the double crushing process. 

We may therefore note that the method of exti'action by milling 
has been brought to a high degree of perfection, the unavoidable 
losses being reduced to the lowest limits. Other methods of extraction 
have been borrowed from the rival industry and will be referred to 
after their original applications have been described. 

The Beet, 

The pioneers of this industry naturally turned to their cane rivals 
for instruction in the methods of sugar manufacture, and we shall 
first briefly describe the earliest method of extraction adopted. 

1. Easpixg Pressing. — In the beetroot, as in the stem of 

the cane, the saccharine juice is enclosed in minute ceils which must 
he broken before the contained juice can he liberated hy pressure. 
These two objects are eifiected simultaneously by milling the cane, 
because the resistance offered hy the hard external portions of the 
stem confines the pressure to the softer cellular structure which is 
thus destroyed, the liberated juice escaping whilst the solid fibre is 
under compression. The softer material of the beetroot offers little 
resistance to compression, so that the microscopic juice-cells pass 
uninjured through a mill, and no free juice is extracted. 

The destruction of the cellular structure was effected by reducing 
the roots to a pulp. Two types of rasping machines were devised for 
this purpose, one adopting a cylinder with external teeth against 
which the roots were pressed automatically ; the other, a revolving 
drum, into which the roots were fed and thrown by centrifugal force 
against an internal cutting surface, formed by alternate rows of saw- 
blades with intermediate apertures, through which the finely 
divided pulp escaped into a receiver. These rasping cylinders were 
driven at a high speed, and reduced to pulp some 60,000 to 100,000 
kilos of roots in 24 hours. Water was added during the operation, 
and the mixture of pulp and water transferred to small sacks ready 
for pressing. 

This second operation was originally effected in two stages, an 
automatic screw-press extracting about half of the contained liquid, 
and powerful hydraulic presses completing the extraction. The 
process was wasteful and required much manual labour, so that other 
methods of pressing were eagerly sought for. 

In 1836, Pecquer attempted to utilize the method of milling as 
employed in the rival industry, but without success, and it was not 
until 1865 that Poizot’s continuous press made its appearance. 
This apparatus took the form of a mill having two large and six 
small rollers. The mixture of beet-pulp and water was fed into a 
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iopper, whence it was distributed upon an endless belt of woollen 
■clotb. passing between tbe rollers and carried forward by tbeir motion. 
Tbe six small rollers were mounted around tbe circumference of tbe 
fii'st large roller, in sucb a manner that tbe pulp was subjected to a 
gradually increasing pressure in passing through the series. The 
expressed juice was forced through the woollen cloth and collected in 
a receiver below, the pressed pulp being carried forward by the belt, 
and removed therefrom by a mechanical scraper. 

This apparatus was a great advance on the hydraulic presses, and 
the extraction was further increased by passing the pulp through two 
such presses in succession (a method subsequently adopted for double- 
crushing of the cane). 

This principle was improved upon in the continuous press of 
Manuel and Socin, by sprinkling the pulp with hot water during its 
forward motion through five pairs of rollers arranged in line. A 
further modification, introduced by Champannois, utilised the external 
ai’ea of hollow rollers as filtering surfaces, and thus dispensed with 
the endless-bolt of cloth. His design was further modified in the 
presses of Collette, Lebee, and Diijardin. 

Many other designs of great ingenuity appeared, but they all had a 
common defect, for the finely pulped root escaped thi’ough the 
filtering surfaces and contaminated the extracted juice. The latter 
had therefore to be re-filtered before the next process could be pro- 
ceeded with. 

2. Dipfusiok. — The foregoing method of extraction and the various 
improvements ejected in the machinery are now only of historical 
interest. Not satisfied with a method which extracted more juice 
fi’om the beet than then rivals in the tropics could obtain from the 
cane, the beet sugar fabricants sought for something better. In 1830, 
Bombasle proposed slicing the beet into thin shavings, and macerating 
these with hot water in a series of vessels, but the juice so obtained 
oould not be successfully purified by the methods then adopted for 
juices extracted by pressure. When these purifying methods were 
improved some thirty years later, Eobert, an Austrian fabricant, 
again brought forward the maceration process of Dombasle, and, 
improving on the latter’s original apparatus, finally established the 
diffusion process which has since been adopted in every sucrerie. The 
principle of this method is based on the well known tendency of 
dissimilar liquids to intermix or diffuse into each other, due to an 
attractive force existing between their component particles, or 
molecules. The same tendency is observed in the diffusion of sohd 
substances when brought into a state of solution ; thus, a lump of 
sugar, dropped into a glass of water dissolves, because the attraction 
between the individual molecules of sugar is weaker than that between 
the molecules of sugar and of water. If the glass is left undisturbed, 
the melting of the sugar results in the formation of a dense layer of 
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syrup, whicli remains for some time at the bottom of the glass. But, 
very gradually, the syi*up diffuses upwards into the water, and the 
latter passes downwards into the syrup, the two liquids continuing to 
move in contrary directions until the entire contents of the glass are 
of uniform composition. 

From the above instance of sim|>le difiusion we pass to a more 
complicated case in wFich the syrux) and water are no longer in 
immediate contact but are sex^arated a thin membrane, such as a 
piece of ox-bladder, or parchment paper. Cinder these conditions 
diffusion again takes place, the two liquids passing through the 
membrane in contrary directions and freely intermixing on either side 
of it until equilibrium is established. 

Such a membrane is not sufficiently porous to act as a filter and 
may even be described as water-tight, but, when wetted on both sides, 
it behaves as though it were highly porous to certain liquids, and it 
has been experimentally proved that the rate of diffusion of different 
solutions is intimately connected with the property, of the dissolved 
substances, of assuming the crystalline form. Thus, sugar and many 
salts which readily crystallise are also easily diffused through a 
membrane, whereas such substances as gum, albumen, &c., which 
cannot be crystallised are practically iion-diffusible. 

Membrane-diffusion, also called osmosis or dialysis, therefore 
affords a ready means of separating certain substances, and has long been 
recognised as playing an important x>art in numerous x^bysiological 
processes. Domhasle’s application of this principle to the problem of 
extracting sugar fi’om the beet resulted further in the separation of 
the sugar fi'om admixture with certain un-crystallisable impurities 
dissolved in the natural beet- juice. This interesting examx>le of 
ax^plied science may be conveniently illustrated by describing three 
simple experiments, in which a single microscopic juice-cell of the 
beet is roughly represented, on an enlarged scale, by an ox-bladder. 

Experiment 1 . — The bladder is filled with sngar-syrup, securely 
closed, and immersed in a pail of water. An outward diffusion of 
syi'up and an inward diffusion of water then takes place through the 
animal-membrane. After a sufficient lapse or time, no difference can 
be detected between the contents of the bladder and the surrounding 
liquid, either by the taste or by means of chemical tests. The bladder, 
now containing a dilute solution of sugar, is re-closed and immersed 
in a second pail of water, when an interchange of liquids through the 
membrane re -commences and continues until equilibrium is again 
established. Obviously, the bladder may be thus repeatedly iminersed 
in fresh portions of water until the last traces of the original syrup 
have diffused away and been replaced by fresh water. 

Expier iment 2 . — The bladder is now emptied and re-filled with a 
solution of a non-crystallisahle substance, albumen or white of egg. 
After repeating the former operations, it will be found that the 
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albumen remains undiluted in tbe bladder and can scarcely be detected 
in the immersion waters by the most sensitive chemical tests. 

Experhiient 3. — Finally, the bladder is again filled with syrup and 
a little albumen added to represent the natural impurities existing in 
the beet-juice. The preceding operations are then once more gone 
through, the sugar escaping from the bladder by difiusion whilst the 
albumen remains behind. On evaporating the water from the 
numerous pails employed, we may easily recover the whole of the 
sugar in the form of a pure syrup. The bladder, which represents 
the beet-cell deprived of saccharine juice, and which also contains the 
separated impurity (albumen) may now be thrown away or otherwise 
utilised. 

Such being the scientific principles upon which beet-diffusion is 
based, we need only outline then* practical application. 

The slicing-machine reduces the whole roots to very thin sections 
or shreds of large surface-area. Although thus finely divided, each 
shred must necessarily consist of a vast number of juice-cells which 
cannot be further separated ; difiusion is therefore retarded, and the 
practical extraction of the juice, although very satisfactory, is 
never complete. 

The di^usion apparatus comprises some 12 or 14 vertical cylinders, 
called diffusers, generally arranged in the form of a chcle, and which 
are filled in tmm with the beet-shreds as they gravitate from the 
slicing-machine. When thus filled with the loose material there 
remains considerable vacant space due to the numerous interstices 
between the shreds, This space is subsequently occupied by liquids 
which are thus brought into intimate contact with the shredded 
material. Diffusion then takes place through the cell-walls which 
form separating membranes between the beet- juice on one side and 
the diffusion liquid on the other. 

In contrast to the experiments with the bladder, the shreds are not 
transferred from one diffuser to another, the same result being more 
simply effected by moving the diffusion liquid. For this purpose the 
bottom of each diffuser commimicates with the top of the adjacent 
vessel by means of a short cmwed pipe, in such a manner that any 
number of diffusers may be connected to form a series through which 
the diffusion liquids may be moved forward in one direction only. 

When the work is in progress, a large number of vessels are thus 
connected in series, each being completely fiUed with liquid in contact 
with the beet-shreds. Water being forced into the first of the series 
of diffusers causes a simultaneous displacement of liquids in all the 
other vessels, the liquid in each being driven forward into the follow- 
ing vessel through the connecting pipe. From the last diffuser of the 
series a corresponding volume of liquid overflows and escapes from the 
battery by a suitable outlet pipe. During this forward motion of 
liquids the beet-shreds remain stationary in each vessel and, although 



327 


always immersed in liquid, that liquid is constantly being changed or 
renewed. 

At one end of the connected series we find the difiuser which has 
been just filled with fresh beet-shreds, and which contains a liquid 
very rich in sugar (di:fiusion juice). The diffuser at the other 
extremity of the series contains shreds from which the sugar has been 
extracted by many changes of liquid, and is now filled with fresh 
water. The contents of all the intermediate vessels vary progressively 
between these two extremes as regards saccharine richness. 

The main feature of the work consists, therefore, in submitting the 
beet-shreds to a graduated extraction produced in each diffuser by the 
repeated displacement of liquids, containing more or less extracted 
sugar, by other and more dilute liquids. 

Fresh water is forced into every diffuser in turn as a final washing 
and is driven forward into the following vessel by means of com- 
pressed air before the spent beet-shreds are discharged through a 
large door, which forms the bottom of the vessel. 

Each diffuser, thus emptied, is disconnected from the battery- 
circuit or series, re-charged with fresh material falling from the 
slicing machine, and re-connected at the other extremity of the 
series. In other words, diffuser No. 1, after emptying and re- 
charging, becomes No. 12, and what was formerly No. 2 now 
becomes No. 1. 

The foregoing sequence of operations are performed with an 
almost automatic regularity by the battery men, who, moving from 
one diffuser to another round the circuit, repeat a routine of simple 
operations, charging this vessel with fresh beet-shreds, emptying the 
spent material from that, adding water here, and withdrawing 
diffusion juice there. 

Full particulars of the construction and manipulation of the 
diffusion battery may be found in numerous technical works dealing 
with the subject. 

One of the latest improvements is the Naudet system of diffusion 
by means of forced circulation. This is a mechanical modification, 
which ensures a more rapid and perfect extraction of juice from the 
terminal diffuser containing fresh beet-shreds, and which has led to a 
considerable reduction in the number of vessels forming the battery. 
The diffusion juices are purer and in every way superior to those 
obtained by the ordinary battery. 

The Oane f continued J. 

2. DIFPTJSI03S' OF Sliced Oane. — ^The application of diffusion to 
the cane appears to have originated in the French colonies as far 
back as 1813, when unsuccessful attempts were made to ship the 
dried cane slices to Europe for the extraction of the sugar by the 
diffusion process as there applied to the beet. In 1845 Constable and 
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Micliel di:^sed tiie sliced cane on a sugar estate in Guadeloupe, but 
the results were disappointing, owing to the primitive apparatus they 
employed. Their experiments were continued two years later by 
Davier, whose improved diffusion process for cane was approved by 
the French Government, which' commissioned him to erect a large 
battery on the King’s estate in Martinique, but this scheme was 
abandoned. Bouscaren, in Guadeloupe, placed the process on a more 
practical footing in 1876, and it was worked most successfully for 
many years. 

Kobert’s process of beet-diSusion was successfully applied to the 
cane at the Aska Works, Madras, and subsequently introduced into 
the British West Indies by Mr. Quintin Hogg. 

Eegarded as a method of extraction, the diffusion of cane has proved 
quite as effective as with the beet, and many persevering efforts have 
been made to secure the advantages this process offers over extraction 
hy the mill. But these advantages are always attended by a heavy 
fuel account because the spent cane-slices can only he partially dried 
by being passed through a mill and are thus reduced to a powdery 
condition of inferior fuel value. 

Since the introduction of powerful multiple mills, the advantages 
of cane~diffusinn have largely disappeared, and, taking the fuel 
problem into consideration, the diffusion process no longer shows a 
financial profit, and has been generally abandoned. 

3. MACEBATION of MeGASS IX THE DiEFHSIOX BATTEBY.“The 
diffusion battery has been further utilized, as a supplement to the 
cane mill, for recovering that portion of juice which is generally lost 
in the crushed fibre or megass. Experiments in this dii’ection were 
first made in 1876, at Torre del Mar, Spain, which led to the successful 
adoption of megass-diffusion” in that factory in 1885. The spent 
megass was used as a manure, no attempt being made to diy it so as 
to render it fit for fuel. This process had no material advantage over 
the direct diffusion of the sliced cane and has not been heard of for 
many years ; we mention it because it foreshadowed a novel method 
of extraction which is now coming to the front. 

The cane industry is indebted to M. Handet, the well-known beet- 
sugar expert, for his diffusion battery as first applied to the beet 
industry, and also to Messrs. Hinton & Sons, of Madeira, for their 
enterprise and energy in adapting the battery work to the problem of 
extracting sugar from crushed cane. Their assistance and co-operation 
has enabled the inventor to evolve a most interesting and highly 
efficient process, a description of which appeared in the April issue 
of this Journal. We need here only state that the Naudet Patent 
Process, as first applied to the cane in 1902, closely resembles the 
treatment of megass in Sjjain in 1885, but utilises the spent megass 
as fuel. This system has been adopted with great success in Egypt 
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where it is extending. The Naudet process, as modified at Messrs. 
Hinton’s factory, greatly facilitates the subsequent treatment of the 
juice, and will be again referred to. 

We conclude this paper with a table indicating the comparative 
efidciency of some of the methods of extraction referred to. The 
figures represent the sugar extracted from 100 parts of sugar 
contained in the raw materials. 


OAXE. 

BEET. 

vSiiigle crushing 

74 

Hydraulic pressing . . 

93 

Double crushicg 

83 

Poizot’s double press . . 

95 

Double crushing, 12]^’ dilution 

88 I 



Triple crushing, 10|' dilution 

90-92 



Diffusion, 25|, dilution .... 

94 

Diffusion 

96-97 

Naudet process, 15| dilution 

94-95 

1 



(To be continusd.) 


POLICY AND ADMINISTBATION OF CENTEAL MILLS 
IN QUEENSLAND. 

The “ Sugar Works Guarantee Act of 1893 ” is termed An Act to 
authorise the making of Advances by way of guaranteed Loans, for 
the establishment of Sugar Works, and to provide for the repayment 
thereof, and for other purposes connected therewith.” 

In addition to the definition given, it is indicated by the test of the 
Act that its original purpose lay in granting permission to Incor- 
porated Companies to obtain money for purposes set forth. Section 4 
of the Act of 189»3 states ‘‘subject to the provisions of this Act, it 
shall be lawful for any company to apply to the Treasurer for permis- 
sion to issue debentures for the purpose of defraying the cost of Sugar 
Works and of the erection of the same, and the Treasurer may grant 
such permission.” Section 7, of the same “ Principal Act,” continues 
“ Upon such permission being granted, it shall be lawful for the 
Company to issue, and they are empowered to issue debentures under 
their common seal, payable to the bearer. . . It is in section 

9, of the Principal Act that the position of the Government under its 
operation is first indicated. “ It shall be lawful for the Governor-in- 
Gouncil to guarantee to the holders of such debentures the due 
payment of principal and interest; and thereupon such payment 
shall be a charge upon, and shall be made good out of the consolidated 
revenue, which is hereby permanently appropriated for that purpose.” 
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It is made to appear, by Section 9, of tbe Principal Act, that the 
office of the Grovernment was intended to be limited to encouraging 
the Pubhc to purchase the debentures of a Company which the 
Treasury would guarantee. Eeasons of State ” made it advisable 
that Parliament should proceed beyond the condition of guarantee by 
the Treasury, therefore Section 2 of the “Act 1895, to Amend” the 
“ Sugar Works Gruarantee Act of 1883 ” states that “ Notwithstanding 
the provisions of the Principal Act, the Governor may, by warrant 
under his hand addressed to the Treasurer, empower him to purchase 
out of money appropriated by Parliament for the purpose, the amount 
of any debentures heretofore or hereafter to be issued by such 
Company under the provisions of the Principal Act.” By virtue of 
that Amendment, the Government of Queensland became a partner 
with Central Mill Companies in the sugar business ; and by the same 
instrument those Companies obtained access to the Public Moneys 
through the Treasury. 

Haying offered the public funds for the use of the Companies, 
Section 11 of the Principal Act provided that “For the purpose of 
securing the consolidated revenue against loss in respect of such 
guarantee, the Company shall execute in the name of, and to the 
satisfaction of the Treasurer, a first mortgage over the Sugar Works, 
and over such additional freehold land to be used for the purpose of 
cane growing ” 

In further protection of the Treasury, Section 16 provides that “ If 
any default be made by the Company in payment of any portion of 
the principal or interest, the price of cane to be purchased shall be 
fijxed by the Treasurer.” And finally, in Section 17, it is provided 
that “ If any default whatsoever be made by the Company it shall be 
lawful for the Treasurer to enter into possession of such sugar works, 
and of all land mortgaged to him, and to manage and conduct the 
same, and to appoint all necessary managers and servants, until the 
whole liability resting upon tbe consolidated revenue has been fully 
discharged, or to sell the same by jmWic auction if he thinks fit.” 

The lands that have been brought under sugar cultivation by the 
establishment of central mills had previously, and for other uses, a 
relatively small value. The aim, in placing the mills upon those 
lands in given localities was to raise their value for sale, and for 
producing purposes. 

The specific value put upon those lands by “a valuer appointed by 
the Treasurer ” was dependent upon their use for sugar growing, and 
contingent upon a mill being located upon them. 

The value of “ a first mortgage over a sugar works ” as a security 
is contingent upon the power of a plant to earn where it is located. 
If a mill fails to obtain cane, or to manufacture sugar at a profit or 
ceases to operate, its worth as a security depreciates enormously and at 
once ; and the land around it drops to its original and nominal value. 



The only actual and certain security for the State Treasury, and for 
the shareholders in the undertaking, lay in providing! the conditions 
necessary to make the business of a Central Mill Companv’ a success, 
and the proYisions of the Sugar Works Gruarantee Act have not 
afforded protection in that resx)ect. 

The applications in which are ‘ ‘ set forth the land upon which it is 
intended to grow cane ’’ include areas unsuited tu cane culture, and 
which, it is stated on authority, “were thrown in to jmake up the 
amount of security.” Moreover, neither the Act, nor the Ptegulations 
under the Act, contain any provision for enforcing the growing of “ a 
sufficient quantity of cane for keeping the sugar works employed.” 

The Act, in requiring “ that sufficient land to keep such a sugar 
works so employed, and of a quality to produce adequate crops of 
cane ” has omitted wholly to provide that central mills shall he placed 
in such localities only where an average of rainfall isjassured, by the 
records of previous years, to co-operate with “ land of^^an adequate ” 
quality’ to produce cane crops. It has already been shown^that the main 
cause of the failure in earning power of four of the five mills that have 
been under special investigation was “ shortage of crop, due to small 
rainfall.” All of these mills have been established since the 
Government entered conjointly into the business of sugar production, 

111 the actual business of the growing and manufacturing of sugar, 
and in the direction of a centi-al mill’s a:fiairs, no provision is made by 
the Act whereby the Government, as a partner, shall join in the 
control until such time as a “ default he made by the Company, when 
the price of cane shall be fixed by the Treasurer, or it shall be lawful 
for the Treasurer to take into possession of the Sugar Works and 
conduct the same,” or after foreclosure, “to sell the same by public 
auction.” 

The Act, as it* stands, merely provides that the Treasury may hand 
over the pubhc moneys to a central mill to be engaged in the business 
of sugar making, to be under the control of a directorate selected from 
the members of the Company, and without the co-operatioii, aid, or 
restraint of the Government, which to all intents is a partner in the 
business, and is moreover solely responsible for the public capital 
that has become engaged in the business. 

The directorates of central mills were appointed by, and from the 
members of a Company, and, in the nature of the situation, were most 
generally men who had no knowledge of the business of sugar manu- 
facture, nor experience in the control of large undertakings. The 
shareholders, or members of a Company, compiised, in the main, cane 
farmers, men of small means, whose experience had related to business 
on a domestic scale, and who could not be esteemed responsible for 
any idea or knowledge of technical concerns, notwithstanding the 
general honorableness of their intentions, and competence within the 
limits of their business as farmers. It must be|nnderstood that it 
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was not necessarily any defect on their part that those men assumed 
the direction of technical and commercial undertakings out of theii* 
experience and competence. Tliat was the due result of the provisions 
of the Act. Can it be conceived, however, that a great private Com- 
pany of manufacturers would select four or five from the number of 
its cane farmers and hand over the direction, and the technical and 
financial management of the mill business to those men ? But that 
is what was done by the Queensland Government, under authority of 
the Act. xVnd it may be stated that the extreme results of such a 
poKcy and action were only averted by the cii’cumstances that advice 
and aid were obtainable from the officers of private sugar mills that 
were operating in the same localities. 

From the character and lack of appreciation oi their corporate 
responsibilities, disadvantage and loss have resulted direct from the 
actions of several directorates. The first necessity of united action has 
not been understood, aiui boards of directors have been dissolved into 
factions, and these factions have followed opposite courses and 
conflicting aims. In given cases these troubles within the directorates 
have extended to the staffs of the Company, resulting in some 
officers supporting, or being supported by one faction, and others by 
another faction of the bodj’ of directors. Such a situation again 
suggests the inquiry as to what would be the business end of a private 
firm if its heads were leading opposing camps composed of the clez’ks 
and assistants of the house, and they were devising and working along 
conflicting lines ? At this time, correspondence dealing with three 
instances of directors in conflict is under consideration by the 
Government, and in two of these cases officers of the respective 
Companies are involved. These matters are the direct outcome of the 
operation of the Act, and of the absence of provision for responsible 
action by the Government, who is the chief partner, and the chief 
loser in these affairs. 

It has to be-.,,saicl that some improvement has been made since the 
time of their establishment in the management of central mills ; yet, 
due to rotation in the directorate, and to a lack of primary knowledge 
of incoming directors, and their inability to examine and select 
competent managers, and to co-operate with them, the work in the 
mills is still far below what it should be. Noting this, the Director 
of the Sugar Bureau appointed a chemical inspector to make detailed 
examinations of the mode of operation and actual control of the mills, 
and to report to him upon the\ present actual state of things. The 
reports of the inspector cover the^ past crushing season, and they show 
that the aggregate of ^jreventihle Josses in eight centralmills, not including 
four of those that have come under ^OTecial consideration in this report, 
during the recent year amount to £X^,o00, which are due to defects in 
management and control. 

The foregoing considerations have s^iown that in order to get the 



333 


centi'al mills established the Parliament had to authorize the 
Goyernment to buy up their debentures and advance the necessary 
moneys. As security for the loans, the Treasury accepted mortgages 
covering the mills, and also land intended for growing cane. Actual 
security, however, lay solely in making the mills pay, and this 
depended in the first place upon the fitness of their location, and 
afterwards npon the management and control. Those examples of 
mills that have been considered indicate that the selection of their local 
ties, due to w'eather conditions, was an error, while the direction of the 
central mills in general has been inexperienced and incompetent and 
the management technically crude. In brief, by authority of the 
Sugar Works Guarantee Act, the Queensland Government entered as 
a partner with the Central Mill Companies into the sugar business, 
aad without providing the common business assurances of safety and 
success for the companies or for itself, xls a result, and by provision 
of the Act, the security of the Treasury is made to rely solely in 
foreclosure and in seizure of the land of the shareholders, which it 
should be the policy and the first purpose of the Government to 
avert. 

To furnish actual security for the public moneys advanced by the 
Treasuiy, and to protect shareholders against loss of their lands, it 
has to be advised that the Government shall assume a full respon- 
sibility of its relations with the Central Mill Companies, and enter 
into an active co-operation in the control and management of those 
mills whose financial state demands intervention. 

The Government Central Mills vary between wide extremes in their 
present financial state, and for such reason it is advised that they 
shall be resolved into three several classes and the nieasm-e of inter- 
vention of the State determined by the .financial condition of each 
class. 

A. Central Mills which have maintained their bTisiness in a sound 
condition, and have met all obligations to the Treasury up to the 
present date. There is no ground for intervention in the affairs of 
mills of this class ; and the Government should confine itself to 
affording any advice or aid 'which their directors may solicit, 

B. Central Mills whose business is not in a progressive or sound 
state, and that are in aiTears of obligation to the Treasury, and 
relating to which the present Sugar Works Guarantee Act provides 
that the Treasury may intervene. Some extreme examples of mills 
within this class have been considered. It is advised that ail mills 
that ai-e in present arrears of payment to the Treasury, and any mill 
that may come into arrear, shall be included within this class. It is 
further advised that in the direction of the affairs of each mill of this 
class the Government shall co-operate, and shall aid in the 
management and control of its business. This co-operation and aid 
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«laall be in sucb. as the matters that have been set forth in the case 
of the Gin Gin Central Mill and others, and which are here 
recapitulated : — 

1. That the Directorate of the Company, conjoint^ with the Govern- 

ment, shall adopt and execute measures guaranteeing, so far as 
natural conditions allow, an adequate supply of cane for the mill. 

2. That the technical management of the mill shall be supervised by 

an oiGdcer of the Sugar Department of the Government. 

3. That no extensions or additions to the mill or rolling stock shall 

be made without the concurrence of the Government. 

4. That the 2)rice of cane each year shall be fixed by, or in concur- 

rence with the Treasurer, as required by Section 16 of the Sugar 
"^^^orks Guarantee Act. 

6. That no tender of price for sugars shall be accepted without the 
concurrence of the Government. 

6. That no loan shall be contracted with any outside party, involving 
a lien ui)on the crop or otherwise, without the concurrence of the 
Government. 

In respect of Article 6, it is advised that the Government shall 
uniformly finance centiul mills, in their temporary requirements, in 
order that the companies and shareholders may be financially aided 
at the lowest rate of interest, and that outside parties shall not 
intervene where the Government has a concern. 

In dealing with arrears of interest and redemption of a central mill 
it is advised that, after the Treasury has allowed a fair price for cane, 
which shall depend upon the quality of the cane and the ruling price 
of sugar, and after the costs of running and maintenance have been 
met, any balance of the profits shall he paid to the Treasury in. 
liquidation of the Company’s obligations. If it is deemed advisable 
to determine upon a fixed sum to be paid by a Company annually, 
then a reserve fund should be established into which any balance shad 
go after meeting the fixed annual repayment in a good year, as 
provision for such payment in bad years. Years may occur when no 
repajunent can be made and years when the profits may allow of 
double the amount of the fixed sum being paid. The reserve fund 
will equalize these conditions. 

C. Central Mills that have not met any portion of their obligations 
to the Treasury, and whose present conditions are unsound and without 
assurance ; or where the Dmectorate has not conducted the business 
honorably, in view of its obligations to the State Treasury. It has to 
be advised that any central mill which falls within this class shall be 
taken over from the company by the Treasurer, and its affairs con- 
trolled in the interest of the Treasuiy, and of others concerned. 

In entering into active co-operation with the directorates in the 
conti'ol of central mills, it will require to he pre-eminently understood 
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that it is strictly as a business factor that the State engaged in the 
undertaking. That this understanding shall be effective, and the 
action of the Government strictly the course of action of a business 
partner, and unhampered by non-business influences, and by the 
delays incident to common administrative methods, a separate and 
distinct Bureau will require to have charge of the business, and of all 
intercom’se and transactions between the Government and the Central 
Mill Companies. 

As the production and manufacture of sugar is a highly technical 
business, such a Bureau will requffe to be in charge of a person of 
high technical and practical knowledge, and of administrative capacity, 
w^ho may be known as the Controller of Central Sugar Mills. The 
technical officers, and also the clerical staff of the Bureau, shall act 
under the Controller’s instructions in all outside work and investi- 
gations, and in matters of the office, in order that the administration 
may be systematic and precise, and that matters may receive prompt 
and exact attention, as in an ordinary and private business. 

Because of the specific and technical natm‘e of the sugar business, 
which distinguishes it from general agricultui'e, and in view of the 
inconvenience and delay which follow upon the administration of the 
Sugar Works Guarantee Act by two Departments of State, as at the 
present time, it appears most advisable that the proposed Bureau of 
Central Sugar Mills shall be solely under administration by the 
Treasury, whose Minister is the Mortgagee, and the lawful 
representative of the Stato in its transactions with the central mills. 
Under such arrangement the Controller of the Bureau will act as 
technical and business adviser to the Treasurer, and administi’ative 
course between the Treasury and the Central Mill Companies, 

As it may be required to amend the Sugar Works Guarantee Act to 
enable given recommendations of change to be put iii operation, it is 
expressly urged that the practical aspect of the State’s relation with 
the central mills shall prevail. That relation is a business one, for a 
business end, and it should be provided to maintain and conduct its 
operations on strictly business lines . — fMackay Sugar Journal, J 


Heavy rains in Cuba brought the harvesting to a standstill at the 
end of May, and the estimate of the total crop is now about 1,000,000 
tons. 118 centrals are at work this year as compared with 90 last 
year and 23 in 1902. 


The manufacture of molascuit is steadily increasing. The Ghaparra 
Sugar Co., Cuba, has just built a factory for turning but this cattle 
food, and should the venture prove successful, it will doubtless be 
extended to other factories in the island. 
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THE SUGxiE IHDHSTEY IN JAVA. 

By H. 0, Prinsex Geerligs, 

Pekalongaii, Java. 

(Continued from page 2S5.) 

After the cane has had its last banking, usually in December or 
January, the skill of the planter comes to an end and the only thing 
that he has to do is to leave the cane to take its chance. The rainy 
season is then in full sving ; the manure works intensively, promoting 
the growth of the young plants, which increase both in length and in 
thickness. At the end of the growing period a small leaflet appears 
at the top of the cane, soon followed by the beautiful bunch of flowers 
which ends the vegetation of the plant. Before that time, however, 
whirlwinds have knocked down the canes on many a spot ; the latter 
raise themselves again to some extent, but the field soon becomes an 
intricate mass of fallen canes, in which one can no longer find a path. 

As soon as the cane is ripe and the roads dry and hard (the rainy 
season having passed) the grinding time commences. An auspicious 
day is selected with the assistance of some native astrologer, or a 
similar worthy, and the grinding inaugurated with a feast of more or 
less importance. The native coolies, working at the factory, are 
entertained and feast on the masses of eatables and dainties put at 
their disposal, and afterwards witness native sports, performances of 
bajmderes, &c. The European guests gather round the mills, which 
to keep ofl ill-luck are adorned with the heads of the goats and 
bullocks slaughtered for the dinner, drink a glass of champagne to 
the success of the millowner, and put a few canes between the rollers 
of the mill as a token of their willingness to help if their assistance is 
required. After this feast a few days of rest follow and then the 
grinding time begins in earnest. This is the busiest time of the year ; 
day and night, Sundays included, the mills work, yielding a con- 
tinuous stream of cane Juice, which is immediately turned into 
commercial sugar by the factory plant. 

Great care must be taken to ensure a regular supply of cane in 
order to keep the mill going ; on the other hand one must be careful 
not to cut more cane at one time than the mill can crush, as cut canes 
veiy rapidly deteriorate in this hot climate. It is clear that this 
question is already a weighty one at ordinary' times and becomes more 
intricate when a field is burnt by accident or out of mischief and 
requires immediate cutting. Sometimes the transport of the cane is 
hampered by the foot and mouth disease, or by surrali, or the roads 
are soaked with heavy rains, preventing the bullock carts from 
traversing them with their load of cane, which all goes to make the 
supply of cane rather difidcult to get. 



We always try to cut tlie cane at its higliest degree of ripeness, to 
whictL end the cane of the various fields is regularly analysed, starting 
as early as February. Samples are taken every fortnight from every 
field and analysed at the factory laboratory ; if the analysis shows 
that the sugar content is not rising any more, the cane is considered 
to he ripe and wants cutting. It is clear that in many eases other 
circumstances may occur which may interfere with the I'egular cutting 
of what happen to he the ripest canes ; for instance an immature field 
hums down and of course wants immediate cutting, thus leaving an 
already ripe field exposed to the danger of becoming overripe, by its 
standing too long in the field ; but anyhow the steady sampling and 
analysing of the canes before and d-uring grinding has contributed 
much to increasing the yield of sugar per acre in Java. 

As is observed above, the grinding time is a most busy period, not 
only the standing crop has to be harvested, transported and worked 
up without delay, but the cutting of the old crop coincides with the 
planting of the new one, so that all the work connected with the 
digging of the rows, the transport of tops, of manure, the care of the 
irrigation water, &c., has to be provided for. The work goes on 
steadily day and night, the manager and his overseers are all day in 
the field or the factory till late in the evening ; and a council is held 
every night to report on the work of the day past and to prepare that 
of the morrow. It is a nervous time, Sundays or holidays are unheard 
of and nothing is neglected that might coiiiduce to finishing off the 
crop as rapidly as possible ; only from six to seven o’clock in the 
morning is the work in the factory suspended, and then only for the 
purpose of cleaning the mills and measuiing tanks, otherwise no rest 
is given, if we can possibly avoid it. 

The coolies undertake the cutting of the cane; owing to the repeated 
bankings the canes are 1 or IJ-feet under the surface and it is necessary to 
reap the undermost piece too. The canes are therefore dug out from the 
land and cut off as low as possible ; of course this can be easily done 
since we do not keep ratoons here and are free to reap all of the cane 
and leave nothing behind. Then the top with the green leaves is cut 
off and used by the natives as cattle food, thej^ being allowed to take 
it free of charge. The canes are carried to the factory with the least 
possible delay ; formerly all of the cane was transported in bullock or 
buffalo carts, but this old method has proved too slow now the planted 
area is extended, and is gradually being superseded by rail transport 
using either cattle or steam for traction. 

The cane is crushed at once as soon as it reaches the mill. Most 
estates are equipped with treble crushing, preceded by a preliminary 
treatment of the cane by means of shredders, cane cutters or crushers, 
and followed by maceration, sometimes with water, and sometimes 
with water and the last mill’s juice. In the latter case the bagasse 
from the first mill is macerated with the whole of the juice extracted 
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by the last mill, while the bagasse from the second mill is macerated 
with water a-nd passed through the last mill of which the diluted 
juice is, as has been said, used for macerating the bagasse between 
the first and second mills. The green bagasse is used as fuel without 
being dried beforehand. The diffusion process is entirely wanting in 
Java ; it is rather probable that one or other of the many systems in 
trial now for macerating or exhausting the bagasse will come into 
use, but as yet milling work is universal. 

The extracted juice is limed, either using a small quantity of lime 
which remains in the juice (defecation) or else we use a large amount 
of lime cream and remove its excess, after the action of the lime is 
completed (carbonatation). The clarified juice is filtered or allowed 
to subside, evaporated in vacuo, settled again and boiled into masse- 
cuite in the vacuum pan. Formerly a second boiling was made from 
the molasses, but now this is only the case if white sugar is manufac- 
tured; in the manufacture of the prmcipal product, viz., refining 
crystals, the first molasses are returned into the vacuum pan in order to 
obtain all the available sugar from tbe juice in one product and in one 
operation. Most factories still obtain the so-called black stroop or tank 
bottoms, a low grade kind of sugar, from the last molasses, while other 
factories immediately divide their masse-cuite into commercial sugar 
and exhausted molasses, which latter is thrown away as worthless. 

The sugar is dried in revolving drums, heated by steam or by bot 
air, packed in bamboo baskets, lined with mats, containing 700 
pounds and shipped. 

During the whole process of manufacture the chemists of the 
factory sample and analyse the cane, bagasse, juices, syrups, &c. ; 
such chemical control in the factory is universal in the Java sugar- 
houses, and enables us to obtain trustwoidhy average figures. 

The sugar cane in Java contains on an average 13-14^ suci’ose, of 
which about 90 7 is extracted in the juice and the remaining 10^ is 
bui’nt in the bagasse. The quantity of commercial sugar obtained 
from the amount of sucrose depends chiefly on the purity of the juice 
and next on the kind of sugar made, as more sugar gets lost when 
turning out white sugar than when refining crystals are made. As a 
rule the losses in molasses may be put down at 107 ; then we have 
still further to record the loss in filter press cakes and unaccounted 
for, so that we may take the total loss at 20 or 22 % of the sucrose 
in the cane. These are big figures, and it would be worth our while 
if anything could be found to reduce them. The sugar lost in 
bagasse diminishes every year by the improvements brought about in 
the milling process, and if one of the systems of desaccharifying the 
bagasse were crowned with, success, half of the loss would at once be 
recovered. The other half, that in the molasses, is not so easily 
obviated. What can we do with it ? We could make rum or alcohol, 
but the market for these products is so restricted that it would not 
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pay. The natives are not to be induced to spend money in buying^ 
molasses for their cattle, so the only thing left is to burn it in the 
furnaces or throw it away into the river. The other losses are insigni- 
ficant, and though it is a common saying in Europe that in the tropics 
the work is done in a rather careless manner, we do not deserve such 
a reproach in Java, as everything which science or experience can 
suggest to us as advantageous for our industry is investigated and 
tried, as well in the field as in the factories, and in the laboratories of 
the experimental stations supported by subscriptions from the sugar 
estates. 


has 182 

sugar 

estates with the 

following area 

: — 

Per cent. 

Bouws. 

Hectares. 

Acres. 

1898.- 

-100 

. . 113,207 . . 

80,337 . . 

198,500 

1899.- 

-104 

. . 117,632 .. 

83,477 . . 

206,440 

1900.— 

-113 

. . 127,916 . . 

90,775 

224,100 

1901.— 

-127 

. . 143,849 . . 

101,694 . . 

242,100 

1902.— 

-129 

. . 145,463 

102,835 . . 

256,000 

1903.- 

-128 

. . 145,154 . . 

102,510 . . 

249,000 

1904.- 

-130 

. . 146,402 

103,894 . . 

259,000 


The considerable extension of the area under cane in the years 
between 1899 and 1901 is due to an Ordinance, issued by the 
Government, fixing the area of every estate at the existing surface 
under cane in maximo, with a view to reserving sufficient land for 
the rice cultivation of the natives. This maximum may not be 
exceeded without special permission of the Governor General; as 
however a term of three years was allowed before the Ordinance 
came into force, the millowners made use of that delay to plant as 
much land as possible and thus increase their legal maximum. After 
that period the extension has came to a standstill, which is clearly 
shown in the figures given above, and now we may consider the further 
extension of the Java sugar industry as practically insignificant ; the 
only increase, we can expect, would be due to an extension of the 
irrigation system, which might open up new districts for the rice and 
cane cultivation, or to still more indigo factories, ruined by the 
competition of the artificial German indigo, turning over their land 
into sugar cane fields. 

The tonnage of cane and sugar has been as follows in the last years. 

Cane. Sugar. 



Tons. 

Cwts. 

Tons. 

Cwts. 

Per cent. 

1894 . . . 

26 

17 .. 

2 

16 .... 

10*36 

1895 . . . . 

30 

5 

2 

19 ... 

9*79 

1896 . . . 

27 

0 . . 

2 

17 ... 

10*55 

1897 . .. 

. . .... 2S 

18 

3 

9 

10*06 

1898 . . . 

34 

12 

3 

11 .... 

10*21 

1899 . . . . 

32 

9 . . 

. 3 

11 .... 

10*94 

1900 . . . 

33 

10 .. 

. 3 

4 .... 

9-57 

1901 . . . . 

30 

5 

3 

2 

10*16 

1902 . . . 

. . . 31 

11 ... 

.. 3 

8 

10*77 

1903 . . . . 

35 

11 .. 

. . 3 

11 .... 

10*04 
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The total production amounted to these figures in metric tons : — 


1899 76^,447 

1900 744,257 

1901 803,735 

1902 897,130 

1903 952,307 


The destination of the sugar is shown in the table underneath, in 
which the figures rej)resent per cents, of the total exports. 


1 S 9 S . 

1899 . 

: 

19 J 0 . ! 

1901 . 

1912 . 

1903 . 

, 

Holtmd ' 


1 0-7 ^ 

0-5 i 

1 0'6 


f 0-2 

United Kingdom , . . . 

iO 

\ 0'2 : 

0*3 ; 



\ 3*0 

Azores ' 

D 4 



0*7 

1*0 

Port 8aid ' 

5-7 

i*o : 

0-8 

26-3 

1*8 

13-1 

Delaware Breakwater . . i 

12-0 

1'3 


15*5 

47*4 

14*3 

Earhados . . ^ 

2-6 

2*6 , 


1-2 

2*4 

6*3 

Yaneouver 

0-4 



2-0 ! 

1*4 

1-7 

United St;ites 

44-S 

65-3 

54-0 : 

0-8 ! 

• • 

1*7 

Australasia ! 

0-4 

US 

10*7 , 

12*0 

9*9 

9*0 

China and Hong Kong . 

21 -S 

19-0 

20-3 

27-2 , 

21*0 

22*4 

! Japan ' 

3-0 

3-2 

5 3 

7*4 i 

8-0 

15*1 

! British India ^ 

1*4 

1-1 : 

3*8 

3*0 

3*3 

7*6 

, Singapore : 

3-0 

3*3 1 

5-3 1 

4*0 

4*1 

4*1 

o 

o 

100-0 I 

lUO-O 

100*0 

100*0 

[ 

100-0 


The largest buyers are the United States, Hong ICong, Australasia, 
and J apan ; in the same pro2)ortiou as our contribution to the 
American market shrinks, onr share of the supply to the more 
natui'al markets in Eastern Asia and Australasia increases. 


The prime cost of Java sugar was, according to the well-known 
•statistics of Professor van den Berg, in 


Pei- toil. 

£ s. a, 

1885 10 17 10 

1886 10 5 2 


1887 

1888 


Per ton. 
£ s. d. 

8 IS 2 
8 17 10 


interest of capital and debt excluded. 

Assuming the average outlay on the capital at £l Is. 9d. per ton, 
we may put down the average prime cost in 1888 at £9 19s. 7d. per 
ton. M. Engelberts calculated the figures for the present day, and 
fixed them for the year 1900, for the average of 111 factories (or 60 
of the total amount) at £7 10s. 5d. per ton, including all charges of 
management, agriculture, manufacture, carriage to the coast, uj)keep 
of factory and machinery, buildings, interest on the floating capital, 
and commissions. This does not include new machinery, used for 
increasing the capacity of the plant, nor new transport material, nor 
the interest and sinking fund of the capital invested in the sugar 
house and appliances. Now we must confess that in 1900 the 
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-circumstances were not favoui’able owing to rainy weatlier during the 
grinding time, but 1901 was not a very good year, though not as bad 
as 1902. Computing again the cost of interest and sinking fund at 
£1 Is. 9d. per ton, we haye for the years 1901-1902 an average prime 
cost of £8 12s. 2d. per ton of sugar. There are factories delivering 
their product at a lower cost, but then on other estates it is corres- 
pondingly higher. This with a market price of £8 per ton and even 
less (the present price being £7 6s. Id.) is a bad outlook, and we 
sincerely hope that the time may come when a more remunerative 
price will be paid for our product, for if the prevailing low j)rices 
continue, many a less favoured estate will be obliged to change hands 
or to become temporarily, if not permanently, closed. 

'V’^Tien Professor van den Berg believed in the year 1888 that his 
average figures represented the limits, helow which the prime cost 
could not he reduced by economisation on pay or on material, and 
could only decrease, when the science applied to agriculture and 
manufacture could suggest methods tending to increase the yield of 
the fields and the outpiit of sugar, he has been confirmed by the 
results of the last few years, for the prime cost did not sink by mere 
economy but on the contrary by a bold sinking of fresh funds in the 
sugar industry, thereby improving the plant and placing the cultural 
methods on a scientific basis. 

The average figure of cane sugar per acre in 1888 was 2 tons 14 cwt., 
which at an average cost of £9 19s. 7d. have cost £50"^, whereas the 
3 tons 4 cwt. from the same surface in 1900 at a cost of £8 12s. 2d, 
have cost £50 13s. 4d.*, so that the lower prime cost per ton of sugar 
is not obtained by mere economy but by a larger yield, A specifica- 
tion of the cost of sugar not including interest on capital for the year 
2 902 in an average of 42 factories is given here in £ per metric ton, 

£ s. d. 


Salaries 013 4 

Cultivation 2 13 4 

Transport of cane 016 0 

Fuel.. 0 1 1^ 

Wages 039 

Sundries 0 I lOf 

Package 043 

Transport of sugar 0 8 3 

Sundry expenses 04 6|- 

Commission 0 7 2^ 

jSTew machinery 015 9 

W'ear and tear . . . . 0 8 6^ 

Interest 08 0 


£7 5 Hi 

When recapulating the principal features we may observe that the 
improvements in the cultivation and the manufacture are : — 

^ There seems a discrepancy in these figores, but we reproduce them as given by 
Mr. Oeerligs (Ed. I.S.J.). 


26 
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Separation of tlie two crops, aiming at having at the same time 
from different fields, quite independent of one another, vigorous and 
fresh planting material and ripe cane. 

Improved means of combatting animal pests, fungoid and other 
diseases. 

Constant chemical analysis of the fields before cutting, so as to 
ensure cutting ripe cane only. 

Accelerated transport of cut cane, by vp'hich deterioration of the 
harvested cane is prevented. 

Improved mills and other machinery. 

Scientific basis for the chemical control during manufacture. 

Green bagasse furnaces, automatic drying apparatus and rail 
transport, all three making the manufacturers independent of the 
weather and allowing them to work even in rainy weather and 
promoting an accelerated and accordingly concentrated crushing time. 

What may we further expect from the work of our scientists and 
planters ? 

First of all a better cane. In the cultivation of beetroots admirable 
results were obtained by selection of the richest beets and it would 
greatly help us if similar improvement could be shown in the case of 
our raw material. Notwithstanding the notorious improvements, made 
in the technical province of the sugar industry, the output of sugar per 
centum cane is not so much increased, thus proving that the sugar 
content of the cane is rather lower than higher than it used to be ; we 
account for this phenomenon by the heavy manuring which is given 
to the cane in order to increase the tonnage, hut anyhow it shows us 
that the cane has not yet reached its greatest sugar content and that 
there is still an opening for improvement. It is not so easy to get a 
better variety of cane by a sexual propagation, since seed variation 
occurs much more frequent than bud variation, and therefore the 
chance of finding a belter specimen out of a multitude of individuals 
is greater when sowing than when planting tops ; again, if we have 
hit upon a superior beetroot, for instance, we can have a few hundreds 
of thousands of its descendants within a year’s time with the least 
chance of degeneration, whereas the cane in the same time furnishes 
at the most a few dozens of scions, which are liable to atavism or 
degeneration before they are propagated sufidciently to plant them 
out in the field for sugar manufactui’e. Chemical selection of cane is 
therefore not so promising as with beetroots, and this explains why 
the arduous efforts made everywhere to select cane on a chemical 
basis have not had the same results in the same time as has been the 
case with the chemical selection of beets. New varieties may however 
be expected from the scientific crossing of various cane vaiieties and 
sowing the seeds obtained thereby. It is a very happy circumstance 
for us that, unlike the case with the beets, the heaviest and biggest 
canes are at the same time the richest in saccharine matter, so that a 
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selection after the size and the weight is at the same time a selection 
after the sugar content and therefore a double profit. I expect in the 
near future a considerable increase in tonnage from the same land, 
which should cause no surprise if we consider that a few years ago a 
crop of 35 tons per acre was an exception and now it has become a 
very common occurrence and soon will be an average figure. 
Exhaustion of the soil by such heayj^ crops is fortunately not to be 
feared, as the cane extracts very little from the soil constituents, but 
forms the greater part of its weight from the water and the carbonic 
acid out of the atmosphere. 

We may next expect a better sugar extraction from the cane hy 
maceration or diffusion of the bagasse, which can yield another 10°/ 
of the amount produced now ; at present the latter is burnt in the 
boiler fuimaces. Finally the sugar and glucose remaining in the 
exhausted molasses can find an application either by transforming 
them into cattle food or by making some industrial use of them. 

In this way we try to lower the prime cost of our product on a 
sound and scientific footing, and though we are aware that it will cost 
us a great deal of trouble, of expense, and of experimentation to 
fulfil the task we have laid before us, we all, capitalists, planters, 
manufacturers and scientists alike are striving to improve the industry, 
notwithstanding the ruinous prices offered for our sugar. 


SOME NOTES ON THE SUGAE INBUSTEY 
OF MAUEITIUS. 

By Noel Deere. 

The island of Mauritius, lying j ust within the Tropics in the South 
Indiau Ocean, has, for the year 1903-04, produced considerably over 
200,000 tons of sugar for export ; as tbis cane growing centre is only 
705 square miles in area, considerably less than half the area of 
Trinidad, some information on the local conditions of cultivation and 
manufacture may he of interest. 

Climate and Districts . — The cane is cultivated in Mauritius from 
sea level to an altitude of 1,400 — 1,500 feet; on the higher levels at 
present prices the return is so small that cultivation is barely 
remuneiutive, but lower down at the sea level, and up to altitudes of 
600 — 800 feet in favourable seasons, sugar is produced exceptionally 
cheaply. The island roughly falls into four climatic zones. 1. The 
northern plain including the districts of Pamplemousses and Eivi^re 
du Eempart together with the littoral of Flacq ; this district seldom 
receives more than forty to fifty inches of rain, and is subject to 
prolonged periods of drought ; a few properties systematically irrigate 
and abandoned estates with ruined irrigation canals can frequently be 
seen. 2. The central plateau including the districts of Plaines 
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Willielms and Moka together witk tke greater part of Flacq; this 
part of the island receives copious rainfalls, in parts uj) to 200 inches 
per annum, hut lying at an elevation of from 800 — 1,400 feet, has a 
mean annual temperature too low to grow heavy crops of cane. 
3. The South East pai't of the island including the districts of 
Savanne and Grand Port rising from sea level to a height of 600 feet ; 
this zone receives ample rainfall, and contains some of the finest 
estates in the island. 4. The Black Pdver district forming the littoral 
on the west of the colony, and characterized by perpetual droughts, 
the average rainfall not exceeding twenty inches ; there are only three 
estates in this district all growing cane under systematic irrigation ; 
provided a scheme could he carried out for the conservation of the 
rainfall on the nplaud districts, this part of the island could produce 
economically large quantities of cane. 

Soils , — The soils of Mauritius are in general light loams draining 
very easily, in fact too easily, the water-retentive capacity being very 
low; another factor tending towards dissipation of water is the 
cavernous nature of the land, the geological formation in many parts 
being an upper crust of rock and soil over deep caverns ; locally the 
cultivated districts are divided into free and stony soils, apparently 
volcanic influences have in many parts scattered boulders of rock on 
the soil ; these boulders, too large to be removed without great 
expense, prevent animal or mechanical tillage. In other parts 
outcrops of volcanic rocks give to the cane fields an ugly and patchy 
appearance. In changing rows at replanting the boulders are rolled 
over on to the old row, and when too large to be moved cane is planted 
between them, the rows being preserved as well as may be. As regards 
chemical composition, the writer can only speak of one estate over 
which he made a soil survey. The soil on this estate contained as the 
mean of a large number of analyses *50,^ lime, T97 phosphoric acid 
and *15^ potash, but whereas only traces of phosphoric acid were 
soluble in 1% citric acid, as a general rule from *01^ to *021 potash was 
found available by this method. 

Planting , — The crop season commences on plant cane in August 
and, as owing to the diversity of climate plant cane takes from 
fifteen months to two years to mature in the different districts, 
planting operations are being carried on in some parts all the year 
round. Cane in Mauritius is always planted in holes, 3,000 being 
reckoned to the acre ; the reason for planting in holes instead of 
furrows is, first, on account of the frequency of strong winds, canes 
thus planted obtaining a hettei' hold on the soil, and in stony land 
fuiTow planting is of course impossible. The other operations of 
cultivation, weeding, trashing, &c., in no wise difler from those in 
other countries. It may, however, be mentioned that cane trash is 
more frequently burnt than buried. 
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Varieties of Canes and Seedlings, — A. very large number of varieties 
of canes are grown ; formerly the Louzier, a cane very similar to, if 
not identical with, the West Indian Bourbon, was the great sugar 
producer, but its proclivity towards disease has led to its gradual 
abandonment. The canes most in favom’ now are the White and 
Striped Tanna; the latter is the Oheribon cane of Java, a pui-ple and 
yellow striped cane of great girth and length, fungus-resistent, but 
inclined to form short joints; the White Tanna is a bud sport from 
the Striped and is now held in great favour ; it reproduces the best 
points of the parent cane, at the same time not being so inclined to 
form short joints ; from clinical field observation the writer does not 
think it is so fungus-resistent as the Striped ; the Black Tanna, also 
a bud sport and much resembling the parent cane in habit, is not 
extensively grown. All these three varieties are gross feeders and do 
best when grown on rich soils,* or when liberally manured and 
watered ; they give the best comparative results as plant canes, theii- 
superiority over the Louzier being less pronounced in the ratoon 
crops; over a four crop rotation the writer has no hesitation in 
putting their superiority over the Louzier at least 25^. Other canes 
extensivel}^ grown are the Port Mackay, a claret cane with incon- 
spicuous but well defined bronze green stripe, and of average height and. 
girth ; this cane is characterised by frequently forming variegate 
or quite white leaves ; the Iscambine, a red cane, and the Stidped 
Iscambine, a yellow and green cane, are also fi’equently seen; both of 
these are non-resistent to fungus. The classical Horne cane is also 
sometimes seen on the estate scale. 

The historj’" of seedlings in Mauritius is very peculiar ; shortly 
after the discovery by Soltwedel in Java, and by Harrison and Bovell 
in Barbados, of the fertility of cane seed, seedlings were successfully 
raised in Mamitius, by Mr. Greorge Perromat ; a large number of 
these were distributed to estates and raised to separate varieties, but 
the careful systematic work which has characterised the West Indian 
development of the subject has been entirely absent fi*om Mauritius; 
each estate which received seedlings numbered them as they thought 
proper, and as estate managers frequently started seedling nurseries, 
chaos soon resulted; to cap all a seedling mania arose, and whole 
fields were put under seedlings of the properties of which nothing 
was known ; provided a new seedling was well advertised, its 
fortunate proprietor could seU cuttings at fancy prices, to Ms own 
great benefit, and frequently to the detriment of the purchaser; 
of chaos sometMng like order has at last resulted as the outcome of 
the survival of the fittest, and the following Mauritius seedlings may 
be mentioned as recognised sugar producers : — 

33 ; a green cane of recumbent habit often forming peculiar 
abortive joints. 

* Tamia is the native Javanese term for ** rich eai'tli.'* 



346 


53 and 65 ; both purplish canes of average girth and height. 

131 ; a deep purple cane of slender habit but extraordinarily prolific 
in the number of canes in a stool. 

134 ; a brown cane at matuiity of rather less than average girth. 

Transport . — Up to 1902 — 03 the greater part of the crop was 
transported to the factories by bullock carts holding from half to one 
ton of cane ; this method of transport was the most expensive 
possible ; in that year the “ Surra ” disease appeared, and practically 
wiped out the live stock of the island ; the result has been a great 
extension of mechanical transport; in the majority of instances, 
tramways have been laid down, the favourite gauge being one of 
2 ft. 6 in. or thereabouts ; the cost per mile, exclusive of rolling stock, 
has varied from £250 to £350; the cost of laying down the tramways 
is so variable on different estates, dependent chiefly on the gradients, 
that no figures can be given ; the cars in use hold from two to two and 
a half tons of cane, a train load consisting of ten to twelve cars ; the 
cost of carriage of canes to the factory inclusive of upkeep etc. is on 
a well equipped system about threepence per ton per mile ; it is a 
matter of regret that much of the material imported has come from 
continental firms. Where the estate is very hilly, or intersected by 
deep ravines, aerial wire ropeways are used ; this system is also used to 
connect up isolated outljdng portions of an estate. A number of 
lightly built steam lorries were introduced to transport cane, but 
were found altogether too frail for the rough plantation roads ; the 
heavier built traction engines drawing ten to twelve tons have, 
however, met with an extended use. Large quantities of canes are 
also transported over the Grovernment system of railroads, the rates 
charge being 10 cents of a rupee (1*6 pence) for the first, S cents 
(1*28 pence) for the second, and 6 cents (*96 pence) for the subsequent 
miles ; this method of transport, while being very cheap, has the 
disadvantage that the transport is beyond the purchaser’s control, 
and often results in stale canes reaching the factory. 

Cane Farming . — The cane farming industiw has made great progress 
in Mauritius and is largely in the hands of the industrious East Indian 
immigrants. Estates frequently lease land to farmers and when an 
estate is abandoned it is often parcelled out and sold on long terms of 
payment to small planters. When adjacent to a factory the small 
planter cuts and carts his crop to the factory, but the majority of 
farmers’ canes are carried over the Government rails. The position of 
the small planter is not a very secure one ; in fat years when there is 
a glut of canes he is often unable to find a market for his crop and in 
the year when the Surra appeared in many cases he was unable to 
transport his canes to the mill. He probably does best in lean years 
when the estate grown canes are not sufficient to keep the mills going 
full time; the factories then compete for the planters’ canes and fancy 
prices result. The extension of the farming industry may not be 
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altogetlier a benefit to tbe island, for tlie system of agriculture pursued 
by the farmer tends towards soil exhaustion and is very difierent to 
the excellent fertility-preserving methods envolved by the Mauiitian 
planters. 

Fen Manure , — Pen manure is very carefully conserved in Mauritius 
and it is perhaps due to attention to this point in agriculture that the 
soils of Mauritius, after continual cane cultivation for so long, can still 
support large crops of cane. Before the development of mechanical 
transport every estate kept large herds of oxen and even now 
considerable numbers are employed to draw the carts used to feed the 
tramways. During the griiiding season the stock are always bedded 
at night in large pens and also in certain cases during the entre coup. 
Cane straw is used as bedding and the 23ens are in a continual state of 
being cleaned out, fresh litter being continually brought in. As the 
litter is removed it is piled on stone platforms or stored in pits, the 
platforms are generally about 100 ft. by oOft. and the pits about 10 ft. 
deep ; in either case gutters and wells are provided to catch the liquid 
drainings w^hich are continually iDumj^ed over the heaps of manure ; 
the factor}^ sweepings and filter-press cake are sometimes mixed with 
pen manure ; in certain instances the refuse molasses are also 
incorporated with the pen manure. The composition of the pen 
manure varies largely, with 7o| of water good manure contains from 
*5^' to *7'^ nitrogen, but where, as often happens, the production of 
mauui’e is forced beyond its economic limits by bringing in larger 
quantities of cane straw than necessary as litter, the “manure ” may 
only contain from *22 to of nitrogen. In addition to the estate 
produced manure that obtained from cattle keepers finds a ready sale, 
and the human excreta from the towns and villages also finds a use in 
fertilising the cane fields, in fact the Mauritian planter appreciates 
the benefits of natural manure almost as highly as do the Chinese. 
The cost of making manure is from Es. 3-00 to Es. 4*00 (say from 
4s. to os.) per ton and the cost of application is about Es. 0*50 (8d.) 
per ton; from 15 to 20 tons are applied per acre to plant canes. 
Sometimes the canes are j)lanted on manure, but more frequently the 
manure is placed in the cane hole when the canes are from three to 
five months old. 

Artificial Manures , — Mauritius imports large quantities of 
artificials, the average imports in tons for the five years 1894 — 1898 
being sulphate of ammonia, 3,500-4,000; niti*ate of soda, 100-120; 
superphosphate, 1000-1,100; other phosphates, 300-350; nitrate 
of potash, 1,800-1,900 ; sulphate of potash, 120-130 ; guanos 
from SeycheEes and some neighbouring islands, 6,000-8,000 ; in all 
say, per annum, 250,000 cwt; allowing that 125,000 acres are 
manured annuafiy, this would give an average of 2 cwt. of artificials 
per acre ; hut as the East Indian cane farmer is extremely sparing of 
manure, this estimate would indicate that the properly worked estates 



348 


use considerably more than 2 cwt. of ai'tificials per acre. Tbe guanos 
from Seychelles, referred to above, are phosphatic guanos containing 
little or no nitrogen. 

Green Manuring , — The general system of rotation is to grow cane 
for five years up to third ratoons, after which the land is cleaned and 
put under leguminosae for from one to three years.* 

Diseases — Practically all reported diseases of the cane can be noticed 
in Mauritius: root and rind fungus are common, the Louzier or 
Iscambine being especially attacked; the Ustilaga SaccJmri is not 
infi’equent, and shows a preference for young cane; occasionally 
fields bearing every outward symptom of sereh as described in Wen t’s 
and Wakker’s treatise, can be seen; the Top Eot of Java, recently 
described by Grieg Smith as due to Bacillus Yasmlorum, and 
characterised by gummosis is also fairly common, as also are a large 
number of leaf diseases. 

Factories , — In common with other cane growing centres a great 
deal of centralisation has taken place in Mauritius, but in general 
the factories are patchwork concerns compounded out of two or 
three small factories with machinery fit only for the scrap heap. 
Comparatively little new machinery has been imported, and 
what is now in use is of mediseval design, so that the average 
Mauritian factory forms an excellent museum of antiquated types of 
machinery. The points which are most striking are the large number 
of old mihs of the solid headstock type, the cumbersome beam 
pumping engines many of which are fifty years old, the small shallow 
copper vacuum pans, and worst of all the fixed centrifugals driven 
by means of two friction cones. The boilers are nearly always 
multitubular and the few water tube boilers which have been erected 
have not given satisfaction; the boilers are hung so as to give a 
two way pass only to the fine gases, and as the furnaces are built with 
absolutely no combustion chamber, fuel consumption is consequently 
high ; coal and wood are, however, hut little used, the general fuel, 
other than megass, being cane straw. A factory normally firing' 
four furnaces will in general have one continually fired with cane 
straw. 

Marhei , — The sugar market is conti'oUed by East Indian merchants 
against whom there is a periodic outcry. Mauritian merchants have 
only themselves to blame for allowing the sugar trade to pass into the 
hands of these commez'ciaUy dangerous competitors, hut instead of 
combining and attempting to regain the lost conti’ol, their energies 
seem to he confined to writing letters to the local press complaining 
of the machinations of the wicked East Indian. 

General Brospeds , — In Mauritius, canes can be grown as cheaply 
as in any country, and the Mauritian has very little to learn regarding 
agricultui*e, but as already indicated, the factories are capable of 
* This system will be referred to in a subsequent article. 
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great improvement ; at present, lio-wever, tlie money required to erect 
modern factories is not available. The market to ^hich the greater 
part of Mauritian sugars go is India, and now, owing to Javanese 
competition, there is a prospect of over production and consquent low 
prices. The hope of Mauritius lies in the development of the South 
African market; before this market can be developed, Mauritian 
merchants must combine so as to obtain steamers to carry cargoes at 
fairly reasonable rates. 

MANUT'ACTUEE OE ALCOHOL EEOM SHOAE BEETEOOTS. 

By SiGiOJisD Steiis-, 

(The Sugar Institute, Liver|)ool). 

Eighteen months ago I published in this Journal an article dealing 
with the manufacture of alcohol from sugar beeti’oots. Since that 
time great interest has been aroused in the matter. I am constantly 
receiving letters from interested parties, people of all classes, and even 
from very high authorities. So, the literature on the subject being 
very limited, I propose to contribute a few papers dealing with this 
question. 

In my foimer article I mentioned the technical part of the manu- 
facture and distilling, and gave the yield, and the process. In the 
present article I shall enumerate the great advantages to be derived 
from the manufacture of cheap alcohol for industrial purposes, and 
the benefits to be obtained not only by the faimers but by different 
industries, if alcohol is made duty free and sold at a cheap price. 

But the scheme must be supported from high quarters if it intends 
to attain a success. In Germany a few years ago, when the exhibition 
of the alcohol industry took place at Berlin, the Geiman Emperor and 
his sons visited it. "^^en the Emperor saw the wonderful extent to 
which the use of alcohol could be put, he expressed great surprise 
and pleasure. Just now an exhibition is being held at Yienna, with 
the sole object of pushing the alcohol industey and exhibiting all 
objects connected with the same ; such objects and utilizations will be 
described further on. The Austrian Emperor and Imperial Princes 
visited this exhibition and were also very much surprised at what they 
saw. I wonder if such an exhibition could not be arranged in our 
own country, just to show our people what could be done if alcohol 
could be made duty free and generally utilized. 

The motor industry is spreading very fast in this country, and its 
progress might be further accelerated if the unrestricted use of 
alcohol for motive power could be ensured. The question of cheap 
alcohol is thus of considerable importance, not only to the chemist 
and to the alcohol manufacturer, but to the technical man, the farmer 
and to every political economist. Even for the medical profession it 
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has a great value. The chemist ca.n and is working with all energy 
to increase the yield of alcohol, and he is now supported in his 
endeavours by the farmer, who does his best in regard to the selection 
of the seed for the raw material and its proper cultivation. "We have 
arrived to-day at a point where we are not only producing the 
greatest quantity of raw material per acre, but also the highest con- 
tent of starch and sugar. 

When Professor Maerker, in writing his book on the manufacture 
of alcohol, mentioned the theoretical yield, and the yield which could 
in practice be obtained in a distillery, he would have been surprised 
if he had been told that his theoretical yield would eventually be 
reached in practice. The production of alcohol as mentioned in my 
former paper is increasing in every Continental country. Un- 
fortunately, however, the increase in the United Kingdom is in no 
proportion to the Continental one. 

Its production meets with much opposition from the temperance 
party, and it may be said that the latter have something to do 
with our present small output of industrial alcohol, and that they put 
every obstacle in the way of the foundation of an alcohol industry. 
It is doubtless a very laudable purpose from the hygienic and ethic j)oint 
of view which inspires the temperance party to do evei'ything in their 
power to limit the consumption of alcohol as human food. The object 
of the scheme, however, is to assist agriculture and benefit numerous 
industries by supplying them with a cheap and efficient fuel or motive 
power. Prom this standpoint, therefore, everything possible should 
be done to help and increase the production of sugar beetroots and 
potatoes. This fostering of the alcohol production brought at one 
time an over production of alcohol, but it was at a period when there 
was no thought of using alcohol in an industrial way. Since then 
societies have been formed for the pui'pose of encouraging such 
a utilization of alcohol. These societies work very hard by issuing 
pamphlets, writing to the papers, and instructing the population in 
the benefits to be secured by the use of alcohol instead of other sub- 
.stances for heating and lighting purposes. Many experiments have 
been made in this direction. It was found that one kilogramme of 
alcohol of 90^1 gnve on burning 5,500 calories and that it is not only a 
material for heating and lighting but also for use in explosion motors. 

If one siipposes that one acre of land produces 6 tons of potatoes 
and these 6 tons produce 150 gallons of alcohol, it is calculated that 
with it a motor-car of 5 horse power could be driven 8 hours a day 
for 3 months. 

As above mentioned a society exists in G-ermany for pushing 
forward the use of alcohol for industrial purposes ; it also pushes the 
sale of apparatus and utensils in which alcohol may he applied. 

The German Emperor himself supported the scheme and spoke and 
interested himself in it on many public occasions. The German 
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governiaent offered prizes, encouraging the manufacture of spirit 
lamps, and furthermore reduced the duty on denaturated alcohol. They 
also ordered the use of spirit lamps for the State railways, baiTacks, 
&c. Of course such valuable patronage must show some result, and 
whereas Germany consumed in the year 1891-1892 about 2,700 
hectolitres of denatured alcohol, we find that in the year 1901-1902 
780,000 hectolitres were consumed. This movement in Germany not 
only had a good infiuence on the country, but was of great importance 
for the reason that other countries saw it and were led to tackle the 
subject. 

Germany we see was the pioneer in the movement, but France soon 
followed, and in the latter country we find societies formed for using 
alcohol for industrial purposes similar to that described above. It is 
well known that France was tbe first country in which alcohol- driven 
motor-cars were tried and also manufactured on a large scale. It 
should be mentioned that the Automobile Club in Paris did a gi'eat 
deal for this movement. The great race about two years ago showed 
to the public, that not only petroleum and benzine could be used for 
motor purposes but alcohol also. The French government arranged a 
conference of experts on the 11th March, 1903, for the discussion of 
the utilization of alcohol for industrial purposes. The French Minister 
of Finance formed a Commission which was to help him in studying 
the question. We find on this Commission not only technical men and 
chemists, but also foimer ministers of Finance, who have all the 
material, data, and figures at hand and who are international cor- 
respondents. If a movement is supported in such a way fi'om high 
quarters its success can hardly fail to he assured. 

Austria followed the example of France very quickly. The 
Austrian Minister of Finance issued a decree in ISTovember, 1903, in 
which he stipulated that alcohol to be used for motor purposes should 
be duty free. 

Eussia has as well instituted a Committee for the study of this 
important question, and the Eussian Government has come forward 
with a practical suggestion. It has offered a prize for a new medium 
of denaturation, to the value of 5,000 roubles. 

Other countries, like Italy, Spain, Belgium, and Eoumania, have 
taken up the matter, and in all of them Committees have been formed ; 
and, as I mentioned in my last paper, Peru had an exhibition for 
alcohol last year. But turning to England, it is unfortunate to find 
that we have done nothing here to foster the use of alcohol for 
industrial purposes. 

As I mentioned, I have been asked for popular information about 
distillation and fermentation. The following lines are not written for 
an expert, but are only for readers who wish to get a short outline of 
the processes which are canned on in a distillery. 
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The raw material for the manufacture of alcohol can he divided 
into three groups : — 

JSfo. 1. Such substances which already contain alcohol, and from 
which, by distillation only, the alcohol can be obtained. One of these 
substances, for instance, is wine. If wine is distilled, cognac is 
obtained. 

No, 2, Materials which contain sugar. Amongst these the sugar 
beetroot is the principal factor. France, for instance, manufactures 
one-third of all her alcohol from sugar beetroot. That Oermany 
and Austria do not at present follow the same plan is purely 
for certain fiscal reasons. In the same group must be mentioned the 
beet molasses, a by-product in the manufacture of sugar. In this 
case the sugar must he bx'ought to fermentation, as described in my 
former article. Besides aleohol and carbonic acid other substances 
are formed, which are called fusel oils ; these latter give to the 
alcohol a bad smell and taste. For this process of distillation certain 
ferments are necessary. Among these may be mentioned yeast ; 
there are other substances which are in many aiiimal and plant 
organs, and which are extracted from the organism and form a 
powder which is called “ Enzyme.” The latter plays a principal part 
in the process of life, and is able to cause many different transforma- 
tions. These ferments work only at one temperature, and if this 
temperature is exceeded their action is lessened or stopped entirely. 

No, 3, In this group are raw materials for alcohol manufacture, 
which contain the substance starch. There are many plants con- 
taining starch, but originally in the manufacture of alcohol, only 
corn, maize, wheat, or barley were used. The U.S.A. and Hungary 
use maize in great quantities for distillation. Germany and Austria 
use chiefly potatoes. In many instances, where yeast has to he 
made, other kinds of grain are used. The transformation into 
fermentable sugar was described in my former article.* 

In fermentation the quantity of yeast is increased, and on this is 
based its manufacture. The making of yeast without fermentation 
is not possible. If, however, the manufacture of yeast as the 
principal product is required, the process must be so arranged that 
the growth of the yeast is favourable, without taking any regard to 
the yield of alcohol. 

The fermentation can be either a top fermentation or a bottom one, 
according to the kind of yeast which one employs. A top fermen- 
tation occurs at a higher temperature (15 to 22^ 0.), and the yeast 
appears on the surface of the fermentation vessel. The bottom 
fermentation occurs at a lower temperature (5 to 0.), and the yeast 
settles as a yellow precipitate at the bottom of the fermentation 
vessel. In the brewing industry both kinds of fermentation aroused. 
The bottom fermentation is used if a beer is to be mamifactured 

^See Intsrnatiotial Hugar Journal^ 1902, p. 602 and 637. 
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wliicli is to be kept for a considerable time. Tkis fermentation is, 
kowever, very much more expensive than the other one. 

In distilling, however, top fermentation is used. As the yeast 
cannot be separated properly and easily from all of the available 
materials, it is, therefore, made solely from grain. In latter years, 
attempts have been made to manufacture yeast from potatoes, and 
with good results. The yeast, which aj)pears as a yellow froth driven 
by the carbonic acid to the surface of the fermentation vessel, is 
mixed with froth and the husk from the grain. It is then ladled off 
and put through sieves with small meshes. In this way the yeast is 
freed from the husks, afterwards it is washed with water several 
times, and allowed to settle for a time. The water is then drained 
off and the yeast after being cleaned between filter cloths, is pressed 
in filter presses, and formed into solid cakes. These cakes are put 
in a certain machine to be worked into long skeins and then cut into 
pieces of a certain weight. 

Applicatioit op Alcohol in Industbies. 

Alcohol is used very extensively in different industries, and if these 
industries could obtain it free of duty they could be extended on a 
very large scale, to the benefit of the manufacturers and the population 
in general. A few of the industries which depend upon the use of 
alcohol are herewith mentioned, 

1. The manu/acttire of Artificial Silh This is a product which has 
sprung up during the last few years. The best known process is 
that of Chardonnet. According to it the celulose of the timber is 
transformed by nitrating into nitro-celulose. The latter is treated 
with alcohol-ether to a certain consistency, and the whole mass is 
heavily pressed (50 atmospheres) through very narrow tubes, and the 
mass becomes solid under the atmospheric pressure. This substance 
can be tinted with choice colours, and represents the artificial silk 
the brilliancy of which leaves nothing* to be desired, and w^hich is 
largely used in the textile industry, 

2. The marmfactLire of GoUodium-wooL This is nothing less than 
a nitrated celulose which is perfectly soluble in ether-alcohol, and 
which is used in photography, in medicine, in the manufacture of 
celluloid, and in the explosives industry. 

3. Smokeless ^ potader requires alcohol-ether for its manufacture, 

4. Ether. The substance ordinarily called sulphur-ether, because 
it is manufactured from alcohol with the aid of sulphuric acid. 

5. Ghloroform and Iodoform* Both these substances require alcohol 
for their manufacture. 

6. Tar Colours. Alcohol is used in this industry for the er- 
crystallisation of many products. 

7 . For making many Ferf times. These are simply extracts from 
different plants, which are dissolved in alcohol. 
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8. The manufacture of Toilet Soap. These beautiful soaps of great 
transparency are manufactured by the dissolving of the soap mass in 
alcohol. 

9. Lacquers are nothing else than resin dissolved in alcohol, and if 
the latter is evaporated there remains a fine, hard, bright product, 
which is used very extensively in commerce. 

10. Treatment of Wine ivith Alcohol. This is done for the purpose 
of improving the wine, and is used in the place of sugar. By this 
means the fermentation is interrupted before all the sugar is 
fermented. Malaga and Madeira wines am treated in this way for 
their preservation, and are thus better able to stand transport. 

11. The preserviiHj of animal preparates. 

12. The manufacture of compressed Alcohol. A product just lately 
manufactured, and used especially by tourists. For its manufacture 
substances are used which are callable of forming with alcohol plastic 
and gelatinous masses. These, in burning, either leave a sediment 
or burn away with the alcohol. These muvsses are compressed into 
the form of tablets or pastilles. 

13. Vinegar. The manufacture of vinegar from alcohol dates back 
to the year 1823. In that year Professor Schiitzenbach explained and 
described this mode of manufacture, and it has hitherto been done 
according to his old method : Diluted alcohol of about 10^ is mixed 
with a little vinegar, and beer or malt extract. This mixture is 
poured out into large vats which possess two bottoms. Between these 
two bottoms there are scraps of wood shavings. Through perforations 
on the circumference of the vats the necessary air can enter. The 
room in which the manufacture of vinegar takes place should be at 
a temperature of about 25° 0., and the temperature in the vats 
about 35° C. The vinegar which runs off at the bottom consists of 
about to 6| of acetic acid. The product so received can be 
concentrated by means of diluted alcohol, and this mixture is 
brought again into the vat. By this means a vinegar is formed 
containing 10^ to 12^ of acetic acid. 

14. Fruit Essences are alcoholic solutions of a mixture of different 
ethers which have the characteristic smell and taste of certain kiiids 
of limits. These essences ars used very extensively for imitating the 
flavour of fruits, for cooking purposes, confectionery, and in the 
manufacture of liqueurs. 

15. Ohlorine Oonvpoimds {also Bromine and Iodine Compounds) of 
Ethyl are manufactured from alcohol, and are used in the production 
of tar colours. Brom-ethyl is used as an anmsthetic in dentistry. 

Applicatioi^ of AiiConon fob Lighting. 

It is well known that alcohol burns with a non-luminous flame. 
It must therefore be combined with a substance which makes it 
luminous. This combination is called carburation. Another way of 
using alcohol for lighting purposes is to mix the vapour of alcohol 
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with air over an incandescent mantle. Alcohol has the advantage 
over petroleum that it burns perfectly free of smuts, and has no 
smell. Two systems of lamps have been contrived for using it. 

1 . Those in which the alcohol is brought to evaporation by a small 
flame. These vapours are mixed with air and brought over an 
incandescent mantle. 

2. Those in which the evaporation of alcohol is accomplished in a 

tube which is inside the incandescent mantle, and which becomes 
hot by the heat arising. The alcohol is brought to the incandescent 
mantle by a wick. Lamps of the first type required another flame 
for evaporation. The second kind must be heated one or two minutes 
before the lighting takes place. It has been proved by many experi- 
ments that lighting with alcohol is 30 or 40^ cheaper than lighting 
with petroleum. I saw last year in Berlin dozens of different systems 
of alcohol lamps, and I am anxious to see the general use of alcohol 
for hghting applied also in this country. 

Price oi’ Alcohol. 

The question is asked whether alcohol for industrial purposes can 
compete with petroleum as regards price. Professor Belbriick cal- 
culated that the proportion in price, relatively speaking, of petroleum 
to alcohol can be fixed at the ratio of 1 to 2. That is to say, if a 
gallon of petroleum cost 4d., one of alcohol can be said to cost 8d. 
The question is, can alcohol be manufactured at that price ? Pro- 
fessor Delbriick came to the conclusion in a lecture delivered on the 
23rd April, 1904, at Yienna, that it could be done. He said, “ Alcohol 
which is made from sugar beetroots can very well compete with 
petroleum, and the light produced therefrom will satisfy everybody ; 
and the production of this alcohol will be a boom to agriculture. In 
time to come the number of distilleries will be doubled or even quad- 
rupled, and the increase in the production of this spirit will yield 
cheap fodder for stock.” 

The duty on alcohol is everywhere only a tax on consumption. 
Prom this standpoint it is perfectly justified, considering the moral 
harm caused by its excessive use for drinking purposes ; and taking 
into consideration the welfare of the country in general, I think it 
is only right that alcohol should be taxed if used as food or drink. 
In Grermany the Government realized the matter at once from this 
standpoint, and taxed the alcohol for comsumption very heavily, to 
the benefit of the alcohol which was used industrially. Another 
important point is the cost of denaturing the alcohol, which should 
he very low. The denaturating mediums that are applied should be 
used in very small quantities, so that the expense will be a minimum, 
and full guarantee would have to be given that the alcohol will not 
be used for drinking purposes. The denaturating mediums should be 
not only cheap, but should be obtainable in large quantities, so that 
when they are used extensively it may not influence the price of the 
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alcoliol. Furtlaerniore, it is of importance that the price of alcohol 
should not fluctuate, but should remain at a cheap level. Again, 
alcohol should be used generally everywhere, and by everybody, and 
the public should be educated to that end, so that they may get 
confidence in the use of the article. It is advisable to form associa- 
tions, like those they have in Germany and France, for the (|uick and 
easy sale of cheap alcohol. Nothing arouses public interest better and 
hel|)s a new industry than exhibitions <at which priises are given to the 
competitors in different branches of the industry. The Press could take 
the matter up, and start a propaganda in that way. Evei^ybody inter- 
ested in the question should write to the papers dealing with the subject. 

Finally, manufacturers of alcohol and all those interested in the crea- 
tion of this industry should do their best to set the scheme on its feet, 
{To be continued^ 


Correspondence. 

TIN IN SUGAE. 

To THE Editor of ‘‘The Interhattonal Sugar Jouristal.” 

Sir, — In your publication for June there is a most interesting paper 
on “The Investigation of the Proportion of Tin found in Sugar.” So 
much has been said on the use of tin in the manufacture of sugar in 
Demerara, that I may perhaps be excused for calling attention to the 
remarkable results of that investigation. It would appear from the 
analyses given on page 295 that the quantity of tin found in yellow 
sugar is practically the same as that found in the dark crystals, 
viz. : *0112 tin chloride per cent, in yellow crystals, *01 in dark 
crystals. Now, it is well known that tin chloride is never used in the 
manufacture of daij; crystals, and, it would appear therefore that, 
whether it is used or not, the result in the manufactured sugar is the 
same. The quantity of course in either case is quite insignificant, 
but, it is a little curious that there should be no difference in the 
quantity found in the two cases. 

Your obedient servant, 

20, Eastcheap, London, E.O., N. Lubbock, 

13th June, 1904. 

WEINEICH’S NEW PEOOESS. 

To THE Editor of “The Iktebkational Sugar Jouukal.” 

Sir,— In your May number a letter was printed from Mr. 0, B. 
Stillman in which he asserts that my process of treating BUga,r cane, 
of which a short description appeared in your March number, is 
“ practically identical ” with a process introduced by him years ago. 

This attack compels me to answer and I think the best way is to 
set forth in as few words as possible the object and the essential 
features of the two methods. 
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What I learn from Mr. Stillman’s letter and from Mr. James W* 
Donald’s description given in your March, number, tbe object of bis 
process is ‘‘to avoid tbe formation of vitrious slag formed in tbe 
“furnaces of bagasse burners. Tbe modus operandi differed from 
‘ ‘ tbat followed in other Hawaiian factories, principally in tbe liming 
“ of juices, wbicb was done by pumping very dilute milk of lime as 
‘ ‘ maceration water after first mill, wbereas water was used after tbe 
“second mill. Tbe greatly overlimed juice from tbe second and 
“ third mills mixed with tbe normal, unlimed juice from tbe first mill 
“ and the mixed juice was pumped to tbe upper end of a sulphurizing 
“ tower, from whence it flowed zig-zag to tbe lower end while being 
“ charged with sulphur fumes. It was then heated from 190° to 200° 
‘ ‘ and entered tbe circular defecating tanks (clarifiers) where the 
“juice was brought to tbe proper temperature and left to settle. 
“Sulphurating was only used when needed. Tbe settlings were 
“heated, limed and pumped to tbe filter-presses without being 
‘ ‘ perceptibly diluted. Tbe cake was washed in tbe press in tbe usual 
“manner and it contained when discharged : Max. 8 ' 0 % ; min. and 
“ average 2*75^' sugar.” 

This shows tbat about of tbe available juice is obtained in tbe 
ordinary way from the first mill and that the juice coming from the 
second and thbd mills is simply made strongly alkaline, but not 
defecated, by using very dilute milk of lime as maceration water, 
leaving part of the lime in tbe bagasse, tbe latter being tbe main 
object of tbe process. Tbe mixed juice is then heated and defecated 
and tbe settlings pumped through filter-presses as done on almost all 
plantations. 

The object of my process is to defecate all tbe juice completely 
while still in the cane^ and to retain most of tbe defecation scum in tbe 
bagasse, thus dispensing with defecation and filter-press plants. 

To attain this object I suggested shredding tbe cane by some suitable 
device into fibres, then soaking tbe shredded cane-mass with boiling 
lime-water or thin milk of lime, and beating it in some other suitable 
device to about 185°P., thus ensuring complete defecation of all the 
juice hefore any of it is eoetracted. After this tbe treated cane-mass 
undergoes tbe ordinary milling process, wbicb gives forth only 
defecated juice, while most of the defecation scum remains in tbe 
bagasse. If necessary tbe alkalinity of tbe juice is then corrected in 
tbe well-known way, and tbe juice is run over some mechanical filter 
before it enters tbe triple effect. 

This will show convincingly tbat these two processes are two very 
diflerent things, and tbat Mr. Stillman’s attack has been entirely 
unwarranted. 

You will oblige me by inserting this in your valued journaL 
Yours faithfully, 

Yonkers, IsT.Y., Moeiz Weinbioh. 

June 1st, 1904. 
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IMPORTS AND EXPORTS OF SUOAR (UNITED KINGDOM) 
To BND OF May, 1903 and \dOi. 

IMPORTS. 


Raw Sugars. 

Quantities. 

Values. 

1903. 

1904. 

1903. 

1904. 


Cwts. 

1 KM 7n<i 

Owts. 

^ m Ofin 

£ 

623,780 

44,721 

225,212 

124,013 

482,741 

£ 

1,313,289 
30,798 
65,672 
42,957 
298,846 
298,891 . 


118,456 

539,647 

272,250 

1,147,185 

75,204 
155 266 

Belg*!!!!!! 


95,880 

659,135 

706,743 

AnRtria.-Htmgary . . 

J ava 

Philippine Islands ........ 

70,646 

131,095 

111,836 

61,584 

25,285 

62,490 

42,758 

20,249 

34,949 

Oiiha .... 



Peru .. 

403,263 

81,115 

180,322 

30,996 

Brazil 

Argentine Republic 

78^345 

162,036 

67,2U3 

358,779 

158,550 

Mauritius 

158,680 

98,108 

57^092 

25,448 

59,258 

38,954 

British Bast Indies . . 

Br. W. Indies, Guiana, &c. 
Other Countries 

570,397 

322,217 

225^209 

67,497 

370',997 

146,541 


Total Raw Sugars 

4,830,314 

6.339,073 

2,061,444 

2,877,521 



Refined Sugars. 
Germany 

5,664,614 

4,633,766 

2,933,423 

2,583,508 

778,013 

Holland 

835,976 

1,331,958 

483,949 

Belgium 

71,172 

189,707 

42,193 

106,734 

Prance 

365,070 

953,384 

209,635 

512,005 

85,683 

Other Countries .......... 

400,660 

162,142 

197,998 

Total Refined Sugars . . 
Molasses 

7,337,492 

630,319 

7,270,957 

770,240 

3,867,198 

120,294 

4,066,943 

136,491 

Total Imports 

12,798,125 

14,380,270 

6,048,936 

7,079,965 


Expoxm. 

British Refined Sugars. 
Sweden and Norway ...... 

Oenmark 

Cwts. 

9,747 

35,145 

Cwts. 

10,939 

46,158 

24,861 

£ 

5,079 

19,135 

£ 

5,631 

23,632 

12,937 


25,736 

3,378 

14,015 

Belgium 

4,425 

1,648 

2,413 

Portugal, Azores, &c. 

2,873 

5,180 

1,558 

2,070 

2.734 

Italy 

4,552 

1,727 

810 

Other Countries 

204,647 

134,574 

123,749 

83,147 


PoRBiGN & Colonial Sugars. 
Refined and Candy 

286,077 

13,092 

227,864 

11,354 

167,254 

8,297 

12,374 

583 

131,204 

7,770 
25, m 
60 

Unrefined 

23, '873 
1,117 

47,594 

144 

Molasses 


Total Exports 

324,169 

286,956 

188,608 

165,010 
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UNITED STATES. 

(Willett ^ 


(Tons of 2,240 lbs.) 

1904. 

Tons, 

1903. 

Tons. 

Total Receipts, let Jan. to June 16th . . 

952,987 . 

. 876,472 

Receipts of Refined ,, ,, ,, 

225 . 

734 

Deliveries ,, ,, ,, 

938,730 . 

. 800,745 

Consumption (4 Ports, Exports deducted) 



since 1st January 

798,917 . 

. 690,496 

Importers’ Stocks (4 Ports) June 15th . . 

26,418 . 

80,112 

Total Stocks, June 22nd 

224,000 . 

. 324,928 

Stocks in Cuba ,, 

170,000 . 

. 344,478 


1903. 

1902. 

Total Consumption for twelve months . . 

2,549,643 . 

. 2,566,108 


CUBA. 


Statement of Expoets and Stocks of Sugae, 1903 and 1904. 


1903. 1904. 

(Tons of 2,3401b3.) Tons. Tons. 

Exports 492,653 .. 775,327 

Stocks 371,941 .. 236,942 


864,594 .. 1,012,269 

Local Consumption (five months) 17,230 .. 18,240 


881,824 1,030,509 

Stock on 1st January (old crop) 42,630 94,836 


Receipts at Ports up to May 31st. , .. 839,294 935,674 


Havana, May 31st, 1904* 


J. Q-tjma, — F. Mejeh. 


UNITED KING-DOM. 


Statement op Imports, Exports, and Consumption for Five Month* 
ENDING May 31st. 


Sugar. 

Refined 

Raw 

Molasses 

Total 


1904, 

Imports. 

1903. 

1902. 

1 Exports (Foreign). 

! 1904. 1903. 1902. 

Tons, 

Tons. 

Tons. 

Ton's. 

Tons. 

Toni. 

363,548 . 

. 366,874 .. 

496,992 

370,781 

567 , 

. 654 . 

.. 939 

316,954 . 

. 241,516 .. 

2,379 . 

. 1,194 . 

.. 1,376 

38,512 . 

. 31,816 .. 

25,819 

7 . 

56 , 

57 

719,014 . 

. 639,908 .. 

893,592 

2,953 . 

. 1,904 . 

.. 2,371 


Home Consumption. 

1904. 1903. 1903. 

Tons. Tons. Tons. 

Refined 377,965 .. 343,401 .. 499,231 

Raw 51,355 ,, 224,037 , 361,606 

Molasses... 33,874 29,600 .. 26,948 


Total 468,184 .. 597,038 

Less Exports of British Refined 11,393 . . 14,304 


887,674 

12,084 


Home Consumption of Sugar imported from Abroad.. 461,791 .. 582,734 ,, 876,690 

,, „ ,, Refined (in Bond) 209,854 — 

,, „ Molasses, manufactured (in Bond) 26,866 — 

Total Home Consumption of Sugar 688,011 .. 682,734 .. 876,690 
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Stocks of Sugae in Etjkope at triirEVEN dates, June 1st to 22iirD, 

COMPAEBD WITR PEEVIOTTS TeAES. 

In thousands of tons, to the neaeest thousand. 


1 

Great j 
Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1904. 

103 

906 

635 

331 

197 

2173 



1903. 

1902. 

1901. 

1900. 

Totals 

.. .. 2196 .. 

2326 .. 

1468 .. 

1307 


Twelve Months’ Consumption of Sugae in Eueope foe 
Theee Yeaes, ending May 31st, in thousands of tons. 
(From Liekt^s Monthly Circular.) 


Great 

Britain. 

Germany 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

1770 

979 

653 

451 

542 

4395 

3774 

4114 


Estimated Ceop of Eeeteoot Sugae on the Continent of Eueope 

FOE THE CUEEENT CAMPAIGN, COMPAEED WITH THE ACTUAL CEOP 
OF THE THEEE PEBVIOUS CAMPAIGNS. 

CFrom Fichtes Monthly Circular.) 

1903-1904. 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germauy 1,950,000 ..1,762,461 ..2,304,923 ..1,984,187 

Austria 1,165,000 ..1,057,692 ..1,301,549 ..1,094,043 

France 790,000.. 833,210 .. 1, 123,533 .. 1,113,893 

Russia 1,200,000 ..1,256,311 ..1,098,983 .. 918,838 

Belgium 210,000.. 215,000.. 334,960.. 333,119 

Holland.. 125,000 .. 102,411.. 203,172.. 178,081 


Other Countries . 410,000.. 825,082.. 393,236.. 367,919 


5,850,000 5,552,167 6,760,356 5,990,080 
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NOTES AND COMMENTS. 


Blyth Bros., Mauritius,, report shipments of sugar from August 1st 
to 1st June as 199,850 tons, as compared with 137,457 for the same 
period of 1902-03. 

Denaturation of Sugar. 

According to the D. Z, the denaturation of sugar can be accomp- 
lished by adding 17 of petroleum. In this condition it can be used 
for the manufacture of transparent soaps. The very pronounced 
odour resulting renders it unsuitable for domestic uses. 

The Leaf Hopper in Hawaii, 

Some reference was made in an earlier number of the Journal to the 
depredations wrought by a new pest styled the ''Leaf Hopper” in 
Hawaii. We now learn from the Louiskma PkivUr that Prof, 
Alexander Craw, the horticultural expert of California, has been 
commissioned to visit those islands and endeavour to exterminate this 
pest. The parties inviting him ai’© the Hawaiian Government and the 
Hawaiian Sugar Planters’ Association, and they have guaranteed him 
$5,000 per annum for five years. He will be at the head of the 
entomological bureau. As the loss of the planters last year from the 
" Leaf Hopper ” ran into millions of dollars, Prof. Craw’s advent 
should be welcomed. Previous to his appointment, Professors ICoebele 
and Perkins did something to materially reduce the ravages of this 
insect, but these gentlemen lately left for Australia. Hence the new 
appointment. 

. 28 
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The Beet Sugar Gazette. 

TMs enterprising organ of the American beet sugar industry has 
lately decided to enlarge the scope of its operations and include -within 
its pages matter dealing with the whole American sugar industry. 
With this laudable object in view, it has seen fit to name itself anew. 
Under the title of The American Sugar Industry and Beet Sugar 
Gazette^ it will doubtless now endeavoui* to cater as well for the 
American cane industry, in spite of the latter already having two 
periodicals devoted to its interests. Anyhow this new step suggests 
either that, Cuba or no Cuba, the American sugar industry is now in a 
flourishing condition and likely to remain so for some time, or else, 
that the beet sugar industry is in process of reduction to such narrow 
limits that the Gazette finds it necessary to seek fresh fields and 
pastures new in order to maintain its position. 


SCIENCE IN SUGAE PRODUCTION. 
By T. H. P. Heriot, P.C.S. 

(Continued from i)age S^9.) 


4. Maitufacture. — {Continued.) 
(b) Purification of the Juice. 


The various methods of extraction reviewed in the preceding paper 
have for their object the separation of juice from the solid structure 
of the raw materials. The residues thus obtained, although practically 
free from sugar, are valuable by-products of their respective 
industries, as will be hereafter shown. 

Pursuing our main enquiry, we have first to follow the saccharine 
juice from the moment of extraction until its contamed sugar assumes 
the crystalline form, ready for shipment. 

The raw materials of the two industries contain the following 
approximate percentages of crystallisable sugar, or sucrose : — 


Per cent. 

Oane (West Indies) 13 to 14 

Beet (Germany) 14 to 15 


This sugar is dissolved in the juice which constitutes nearly 90|[ of 
the weight of the cane-stem, and approximately 99^ of the weight of 
the beetroot. When the cane is milled, and the beetroot rasped and 


pressed, the extracted juices are found, on chemical analysis, to have 
the following mean composition : — 

Cane Juice. Beet Juice. 

Per cent. Per cent. 

Water 79 to 82 .... 80 to 81 


Sugars 


( Sucrose 
\ Glucose 


14 to 16 
1 to Vo 


14 to 15 
Ti’ace 


Impurities 


Organic 
Mineral (ash). 


0*5 to 2*0 
0*3 to 0*5 


3 to 4 
0*8 to 1 
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There is, therefore, a close similarity between the two liquids, 
although the proportion of impurities is higher in the juice of the 
beetroot. These impurities hinder the crystallisation of the sugar 
at a later stage, and their removal is, therefore, a matter of prime 
importance to the manufacturer. 

All methods of purification involve two steps— first, a chemical 
treatment by which the impurities, being rendered insoluble, are 
precipitated in the solid state ; and secondly, a mechanical treatment 
whereby the precipitated impurities are separated from the purified 
juice. 

The Cane, 

When extracted by the mill, the raw cane juice is a dark, opaque 
hquid, having a sweet taste, pleasant odour, and a density varying 
between 1*06 and 1*08. In addition to the dissolved impurities 
already mentioned, the raw juice contains a considerable quantity of 
suspended impurities, such as particles of cane-fibre, wax, etc., also 
innumerable minute air bubbles which, rising to the surface, form a 
thick froth. On contact with the air, the mill, the strainers, and 
gutters through which it flows, the juice rapidly becomes infected 
with another and more insiduous form of impurity, namely, the micro- 
organisms which cause fermentation, acidity, and kindred troubles. 
The cold juice being very viscuous, cannot be filtered, but a partial 
separation of suspended impurities is efiected by means of strainers 
through which the juice flows from the mill. 

The juice, being a dilute solution of sugar, must be concentrated 
to a syrup by the aid of heat, and, during this necessary operation, 
the ferments are either destroyed or rendered inactive, hence the 
importance of heating the juice immediately after it leaves the mill. 
This antiseptic action is accompanied by a partial purification of the 
juice resulting from the coagulation and precipitation of part of the 
albuminous impurities. On the other hand, heat has an injurious 
efiect by causing what is known as “ inversion,^’ that is, the partial 
conversion of crystallisable sugar into uncrystallisable forms. In- 
version is accelerated in the presence of acids, and the slight acidity of 
fresh cane juice is sufficient to cause an appreciable loss of sugar 
when the liquid is boiled ; whilst in the case of sour juice, extracted 
from diseased or rotten canes, the inversion may be sufficient to 
destroy the whole of the crystallisable sugar present. 

As a method of purification, the action of heat alone is far from 
satisfactory, and some form of chemical treatment has been adopted 
from the earliest times. By way of historical introduction, we may 
quote the following curious passage from Bumphius describing the 
art of sugar manufacture as early practised by the Chinese : — 

“The expressed juice is received into lax'ge boilers, placed over 
brisk fires ; as the juice evaporates, more is added, till it becomes red 
and thick ; then it is put into large deep earthen vessels, which are 
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taken to a warm, place. The sugar at the surface forms crystals, 
which are united in white clusters, called cakes of sugar, and that 
which crystallises underneath is called Muscovado, The sugar is 
refined by being clarified in great boilers, with white of eggs ; a little 
chicken fat is used in the operation ; it is afterwards put in large 
earthen plates to crystallize. That which is obtained from the mkes 
of sugar is very white and hard, resembling crystal, and is called male 
sugar ; that which is obtained from the Muscovado, the crystals of 
which are sweeter and less hard and fine, is named sugar 

The natives of the East Indies appear to have used ordinary milk 
for purifying the juice during the process of boiling ; also the juice 
of a species of mallow which they planted for that purpose. Rumphius 
does not mention the use of lime, or other alkalies, and, as the 
accuracy of this naturalist is well known, we may conclude that 
the Chinese and Indians did not use them. 

Defecation. — The value of lime for purifying cane juice was 
known and utilized at a very early date, certainly before the cane 
was first planted in Barbados in 1641. By defecation is meant the 
addition to the juice of a small quantity of lime (in the form of milk 
of lime ’’), the liquid being subsequently heated nearly to the boiling 
point. As an alkali, lime serves to neutralize the natural acidity of 
the juice, thus reducing the risk of inversion during evaporation. 
It renders insoluble the whole of the albumen but only a small 
portion of the gums and pectine, together with some mineral 
phosphates. The precipitate, thus formed, envelopes the suspended 
particles of fibre, wax, &c., forming a complex mixture of impurities 
which ai'e suspended in the juice. 

Three distinct methods have been employed at one time or another 
for the mechanical separation of these solid matters. 

Skimming . — On gradually heating juice to which lime has been 
added, the suspended air bubbles expand and, rising to the surface of 
the liquid, carry with them the suspended impurities which form a 
thick scum. These impurities are, in reality, heavier than the juice, 
but are buoyed up by the entangled air bubbles. 

In the old method of open evaporation by the “copperwall” this 
scum was removed by hand-skimmers as fast as it was formed, but 
no attempt was made to separate the denser matter which remained 
in suspension after the air had been expelled by boiling the liquid. 

Sub&idailon . — A much more perfect separation was obtained by the 
application of high-pressure steam for heating the juice in special 
defecating pans, in which the opei*ation was under better control. 
The juice being limed cold, steam was admitted to a chamber which 
surrounded the lower part of the pan. As the juice became heated, 
a thick scum of impurities rose to the surface of the liquid, the 
heating being continued until bubbles of steam began to burst 
through the surface layer of scums, technically known as the 
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“cracking point.” The supply of steam was then shut o:ff and the 
vessel left undisturbed for some time. In this manner there resulted 
a separation of the impurities into two portions ; a thick blanket of 
scum on the surface and a sediment at the bottom of the vessel, 
whilst the intermediate large bulk of juice remained bright and 
clear. By means of outlet cocks, the clarified juice was then run 
o:fi into one receiver, and the scum and sediment into another. 

The Erench defecting pan has been displaced by. the cheaper and 
more economical method of pumping the juice from the mill through 
one or more tubular heaters and subsequently subsiding the defecated 
juice in tanks of the simplest construction. But this economy of 
steam and simplicity of apparatus has led to the unscientific practice 
of adding the lime after the juice has been heated, thus directly pro- 
moting inversion during the passage of the naturally acid juice 
through the heater. The addition of lime to the cold juice as it 
leaves the mill is practiced in very few factories owing to the fact 
that defecation then takes place in the heater itself and the preci- 
pitated impurities adhere to the surfaces of the tubes, which require 
constant cleaning. 

Such preliminary heating of the juice practically removes the 
suspended air bubbles which cause the precipitated impurities to 
rise as a scum; consequently, if the juice has been properly 
heated, little or no scum is formed, the whole of the impurities 
forming a sediment which slowly settles to the bottom of the 
tank, leaving the bulk of the liquid clear. The latter is then 
carefully decanted through a side cock, and the residual sediment 
discharged through a valve in the bottom of the tank. The sediment 
is received in a scum tank, where it is treated with a little lime 
boiled, re-subsided, and the clear liquid again decanted. The final 
sediment, consisting mainly of juice, is then passed through a filter. 

The foregoing is the method of purification generally practiced in 
the West Indies to-day. Before considering recent improvements we 
would point out that, although defecation is a chemical treatment of 
the juice, this operation is still conducted by ignorant labourers 
without any system of obemical control. From a mechanical 
point of view this process may best be described as primitive, a 
long time being required for complete subsidation owing to the 
slight difierences in density between the juice and the solid 
matters suspended therein, and necessitating a large battery of 
tanks, which are filled and emptied in rotation. In practical working 
it is, moreover, impossible to remove the finer particles of suspended 
impurities, so that the decanted juice is never as brilliant as juice 
which has been filtered. The operation of decantation requires the 
greatest care, but it is a common occurrence to see “ muddy” juice 
escaping into the receiver for clear liquor; in fact, the operation 
is generally regulated by the appearance of sediment in the 
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decanted liquid ; lienee it follows that from every subsiding 
tank a small but appreciable quantity of suspended matters 
escape with the juice passing to the evaporator, and in the manu- 
facture of high-grade sugar it is necessary to eliminate these 
by briskly boiling the juice in pans heated by steam coils. The 
particles are thus carried to the surface with the foam produced 
by the rapid evolution of steam, and are swept off into a gutter 
which surrounds the walls of the eliminating tank. 

In place of the intermittent methods of suhsidation described 
above, Beming has introduced his process of superheating and 
continuous suhsidation. The cold juice is limed and pumped through 
a series of three tubular vessels, whereby it is heated to from 1 10° to 
115° 0., and afterwards cooled down to about 100° 0. The apparatus 
is so designed that the juice passes through the heaters at a great 
velocity, thus reducing the risk of scaling and blocking the tubes 
with the solid matters suspended in the juice. The effect of super- 
heating is to cause the precipitated impurities to settle more rapidly 
than is the case when the juice has only been momentarily boiled. 
The second operation consists in passing the hot defecated juice in a 
continuous stream through one or two settling tanks of peculiar 
construction, in which the precipitated impurities collect at the 
bottom and are withdrawn from time to time for filtration, whilst the 
clarified j nice escapes in a continuous manner from an overflow pipe 
at the top of the vessel. 

Filtration , — This method of separation has long been limited to the 
treatment of scums and sediments obtained during defecation, with 
the object of recovering the juice which constitutes the greater bulk 
of such residues. For a very long time the old Taylor bag-filter was 
employed for this purpose, but, besides being a clumsy and trouble- 
some apparatus to handle, much sugar was lost in the “ filter-mud’’ 
discharged from the bags. This filter has now been entirely 
superseded by the filter-press, in which filtration proceeds nnder 
pressure, the deposit being washed with water or steam, and discharged 
in a fairly dry condition ; the cane industry is indebted to its rival 
for this valuable invention. 

But whereas mechanical filtration necessitates the use of special 
filtering media, such as cloth, sand, &c., the cane sugar factory has 
always at hand a unique filtering medium which costs nothing ; and 
it is surprising that the value of the crushed fibre, or megass, for this 
purpose has not been more generally appreciated. As regards the 
West Indies, we doubt whether a single factory has attempted 
filtration through megass on a practical scale. 

Wright’s Megass Filter was designed to treat defecated juice after 
decantation from the sediment, so as to render same perfectly bright 
before evaporation to syrup. As with other filtering media, the 
rapidity of filtration through megass is gradually retarded by the 
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accumulation of solid matters separated from the juice, so that 
frequent renewals of the megass are essential. Por this purpose the 
filter is fitted with water connections for washing out the juice from 
the fouled megass, but experiments made with this filter in Trinidad 
indicate that a large volume of wash- water is required in order to 
avoid serious loss of sugar in the discharged megass, and the dilution 
of the juice by this wash- water necessitates a considerable increase 
in the subsequent evaporation. 

In our last paper we briefly referred to the Naudet process as a 
method of extraction, but the novel feature of this process is the 
combination of extraction with defecation of the juice in the same 
apparatus, by utilizing the maceration cells of the battery as megass 
filters. The cane mill serves mainly for the production of megass, 
expressing only some 60 to 65^ of juice from the cane. Each cell is 
filled in turn with the megass elevated from the mill, whilst the 
equivalent yield of juice is treated with lime and heated. The hot 
defecated juice, containing the precipitated impurities, passes into 
the maceration cell and is filtered through the megass from which it 
had, a few minutes previously, been separated by the mill. A rapid 
and perfect filtration is ensured by the circulating action of a centri- 
fugal pump, which draws juice from the bottom of the cell, forces 
it through a heater, and returns it to the toj) of the same cell. Ey 
this means the bulk of the juice is separated from its impurities in 
from three to five minutes, and can be evaporated without further 
treatment. As a system of filtration this process is an ideal one, every 
charge of hot defecated juice being filtered through fresh megass. 

During this forced filtration, which is repeated from cell to cell 
round the battery circuit, the two products of the cane miU are 
re-united in the Naudet cells, so that, when filtered juice is with- 
drawn from any one cell, the contained megass remains completely 
saturated with that liquid, the recovery of which immediately follows 
by means of a systematic maceration of the megass with water. This 
second operation constitutes the process of extraction, in which the 
battery is operated exactly as in the diffusion of beet slices, fully 
described in the last paper. In addition to filtered juice saturating 
the megass, this maceration also recovers from the latter that residual 
portion of juice which escapes extraction by milling. 

It should be noted that the foregoingimprovements refer exclusively 
to the mechanical separation of impurities rendered insoluble by the 
action of lime and heat. That lime is an ideal clarifying agent for 
cane- juice cannot be claimed; its cheapness, simplicity of appli^ 
cation, added to the planters’ respect for established custom, must 
account for the fact that this method of defecation remains unmodified 
to the present day. In making this statement, we refer to the British 
West Indies, other cane growing countries having availed themselves 
of the carbonatation process introduced by the rival industry. 
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SuPPLEMENTAEY METHODS.— From time to time “ improved 
methods ” of purifying saccharine juices have been the subject of 
patents, no less than 300 different chemicals having been recommended 
as substitutes for lime, without mentioning numerous attempts to 
purify juices electrically. Yery few of these methods have been tested 
in cane-sugar factories, and we need only mention one or two 
chemicals which serve to supplement the action of lime. 

Sulphurous Acid , — Defecated cane-juice has a dark reddish colour, 
and, after evaporation of the water, yields dark colored crystals of 
sugar which are used for refining purposes only. In the manufacture of 
high-grade sugars for immediate consumption it is therefore necessary 
to decolorise the juice, and, at one time, filtration over animal 
charcoal was adopted in both cane and beet factories for the produc- 
tion of a perfectly white sugar direct from the raw materials. This 
costly method is now exclusively confined to the sugar refinery 
and need not be described. 

In the manufacture of the well-known “ Demerara crystals ” the 
juice is bleached by the action of sulphmnus acid gas before or after 
defecation with lime ; this agent also assists in purifying the juice by 
breaking up lime salts and precipitating certain impurities, and had 
been previously applied to beet juice in 1811. 

Phosphoric acid, or its compounds with lime, is another chemical 
used in conjunction with lime, either for the purpose of neutralizing 
an excess of lime, or to promote a rapid subsidation of the lighter 
suspended impurities by forming with lime a heavy precijutate of 
insoluble tribasic phosphate of lime. 

The Beet. 

The expressed juice is an opaque liquid of a dark violet colour, 
possessing an “ earthy ” odour and a peculiar flavour. Whereas raw 
cane- juice is frequently sufficiently pure to yield a crystallisable syrup 
on evaporation, the juice obtained by rasping and pressing the beet 
contains a larger proportion of pectic impurities which gelatinize on 
heating and prevent crystallisation of the sugar. 

1. Deeecation. — The founders of the new industry naturally 
sought to purify beet juice by a method which had long proved effective 
with cane juice, and for many years the simple defecation with lime was 
successfully applied to the impure juices as first extracted by rasping 
and pressing. Not content with a borrowed method, which required 
a careful adjustment of the quantity of lime employed, the beet 
fabricants, aided by scientific experts, sought for a more efficient 
method of purification. 

2. SxJiiPHURic Acid.— A s early as 1792, Achard succeeded in 
defecating the juice by the addition of a small quantity of sulphuric 
acid instead of lime, the free acid being neutralized with chalk before 
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the j uice was heated. This process worked well but was little used» 
the simple defecation with lime being preferred. 

3. SuLPHiJEOTJS Acid. — This agent was first recommended for 
purifying saccharine juices by the French chemist, Proust, in 1810, 
and in the following year Drapier took out the first patent for its 
practical application as a substitute for sulphuric acid in Achard’s 
process. Opinions were for a long time divided as to the value of this 
agent and the most effective method of its app)lication, consequently it 
was seldom employed until 1869, when Seyfferth proposed to introduce 
the acid directly into the evaporating pans during the boiling of the 
syrup. This process was adopted in Germany and France, but certain 
technical difficulties caused it to be abandoned. Sulphurous acid again 
came into use at a subsequent date as mentioned below. 

4. Lime and Sulphuhic Acid. — In 1825 a modification was 
introduced by Dombasle and perfected by Lubrunfaut, in which a 
larger and more constant proportion of lime was added to the juice, 
any excess being afterwards precipitated by sulphuric acid. This 
remained in general use until 1849, when Eousseau substituted 
carbonic acid for removing the excess of lime. 

5. Single Carbonatation. — Eousseau’s method, first proposed by 
Kuhlmanii in 1833, consisted in defecating the j uice by means of a slight 
excess of lime, decanting the clear liquid, and filtering the sediment. 
The clear alkaline juice thus obtained contained lime in solution and 
was treated with carbonic acid gas which precipitates lime as insoluble 
carbonate of lime or chalk. Any excess of the volatile gas was 
removed by boiling the liquid, which was then filtered. This process 
was equally applicable to juices of very different degrees of purity and 
possessed the additional advantage that much of the colour was 
absorbed from the juice and retained in the precipitated chalk whereas, 
after simple defecation with lime, the purified juice was always 
strongly coloured and yielded an inferior quality of sugar. The beet 
fabricants had hitherto adopted the costly system of filtration through 
animal charcoal, the discolorising power of which had long been 
utilized in refineries. Eousseau’s process was therefore eagerly 
adopted when it was found to economise some 30 % of the charcoal 
formerly required. 

6. Double Carbonatation.— Finally, in 1859, M. M. Eerier and 
Possoz greatly improved the method of Eousseau by a system of 
double carbonatation which has since been adopted in every sucrerie. 
We may remark, in passing, that this process paved the way for the 
introduction of the diffusion method of extraction by Eobert in 1860. 
When Dombasle first put forward Ms diffusion process in 1830, the 
only method then known for purifying the juice was the simple 
defecation with lime, but this entirely failed when applied to the purer 
juices obtained by diffusion. The latter process, as already fully 
explained, consists of a selective extraction of the crystallisable 
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constituents (including the sugar) from the cellular vessels composing 
the beet, the noncrystallisable impurities (including albumen, pectine, 
etc. ,) being retained in the spent beet slices. Defecation of such juices 
produces a very slight precipitation of impurities which cannot be 
separated, so that Dombasle’s valuable suggestion remained impractical 
for thirty years. 

In the carbonatation method of purifying beet juice we have yet 
another illustration of the practical value of science to the manufacturer 
which merits a somewhat detailed description. 

In the simple defecation with lime, as first applied to the cane, the 
proportion of lime added should he just sufidcient to combine with the 
impurities dissolved in the juice forming with them insoluble lime 
compounds, which are subsequently removed as sediment, whilst the 
clear juice contains little or no lime in solution. The success of this 
process demands a careful adj ustment of the quantity of lime employed 
to suit the variable quality of the j uice treated ; an insufficient or an 
excessive use of lime being alike objectionable. 

This difficulty is removed in the carbonation process by adding an 
ample excess of lime for all qualities of juice, and removing the 
excess of this alkali by means of carbonic acid. 

In both methods it is necessary to avoid any considerable excess of 
lime, otherwise the juice is very difficult to work up into sugar. 
Moreover, lime combines directly with sugar to form sucrates of lime, 
of which there are three distinct varieties, containing respectively 
one, two, and three equivalents of lime in chemical combination with 
one equivalent of sugar ; the two former being soluble, and the latter 
insoluble, in water. On heating clear juice containing soluble 
sucrates of lime, the latter are transformed into the insoluble variety 
which is precipitated as a solid and renders the liquid cloudy ; after 
cooling, the precipitate re-dissolves, and the liquid becomes clear. 
Hence we leaim that when juice is defecated with a considerable 
excess of lime, and filtered hot, a portion of the sugar remains in the 
filter as solid s aerate of lime, to be subsequently thrown away as 
refuse. 

The sucrates of lime are unstable compounds, readily decomposed 
by acids, so that the addition of sulphuric acid in Dubrunfaut’s 
piuoess, or of carbonic acid in Koussean’s method, causes an ins- 
tantaneous precipitation of lime, in the former case, as sulphate of 
lime, or gypsum, and in the latter, as carbonate of lime, or chalk. 
In both cases the sugar is set free from its former combination with 
lime, and remains in solution in the juice. 

Although Eousseau’s process was a distinct advance on the old 
defecation with lime alone, it required the greatest precautions to 
ensure good results. If the saturation of the excess of lime by the 
gas be carried too far, a part of the precipitated chalk re-dissolves, 
X'festoring to the juice the colouring matter and other impurities 
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previously separated. If, on tlie other hand, the saturation is incom- 
plete, the juice remains alkaline, coloured, and is difEcult to work up. 

M.M. Perier and Possoz avoided these difficulties by performing 
the operation in two stages, by which means the saturation with 
carbonic acid is interrupted before the critical stage is reached and 
the juice decanted or filtered from the mixed precipitate of chalk, 
colouring matter, and other organic impurities. The clear but 
alkaline juice enters a second vessel in which it is treated with the 
gas until the saturation is complete without the slightest risk of 
returning impurities to the juice which was the defect of the single 
carbonatation method. 

The successful adoption of carbonatation completely revolutionized 
the former methods of treating the juice by dispensing with the 
costly process of filtration through animal charcoal, regarded for 20 
years as absolutely indispensable for the proper purification of beet 
juice. 

Within the limits of this paper we are unable to describe the 
mechanical appliances used in carbonatation, but, as the essential 
feature is the separation of the precipitates without loss of sugar, it 
is of interest to state that this valuable method could not have com© 
to light without the invention of the modern filter-press, as brought 
to perfection by Hoekuer, Eoetger, Duxieux, and others at a time 
when the new process was being developed. 

The carbonic acid gas is produced by burning limestone in kilns, 
the residue furnishing the supply of quicklime required in the process. 

Supplementary Methods. — Baryta is an alkali closely resembling 
lime, but is even more e:fiective as a defecating agent, although its 
higher cost has hitherto prevented its substitution for the latter. As 
an auxiliary agent, baryta is frequently added to the j nice passing to 
the second carbonatation, and precipitates those impurities which 
lime fails to remove. 

Sulphurous Acid. — Since the adoption of carbonatation and the 
consequent disuse of char filters, chemists have sought to complete 
the purification of the juice by means of a chemical agent possessing 
the bleaching property of char, but less costly in application. 
Sulphurous acid, so long discredited, is now recognised as a valuable 
agent in the modern sucrerie, and has been applied to the juice 
before or after carbonatation, as also to the concentrated syrup. In 
the modern practice, introduced by Weisberg, the gas is applied to 
the filtered alkaline juice, obtained by the fii'st carbonatation, until 
the alkalinity is reduced to a certain point. Milk of lime is then 
added, and the second carbonatation proceeded with, after which the 
juice is briskly boiled before the second filtration. 

(To he con t i n tted.) 
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SUGAE OEOPS OF THE WOELD. 

(After Willett % Gray.) 


In the following talle we liave aimed to include the entire sugar 
production of all the countries of the world, including those crops 
which have heretofore been ignored in statistics. These figures 
include local consumption of home production wherever known. 

Willett & Gray’s estimates of cane sugar crops, July 14th, 1904: — 


TJnited States— Louisiana 

1903-4. 

215,000 

1902-03. 
300, UUO 

1901-02. 

321,676 

1900-lJl. 

270,338 

Porto Eico 

126,000 

85,000 

85,000 

80,000 

Hawaiian Islands 

343,000 

391,062 

317,509 

321,462 

Cuba, crop 

1,000,000 

998,873 

850,181 

635,856 

British West Indies— Trinidad, exports .... 

49,000 

4.5,00i> 

51,077 

52,673 

Barbados, exports .... 

70,000 

33,000 

43,750 

55,360 

Jamaica, exports . . 

13,058 

18,772 

15,843 

17,059 

Antigua and St. Kitts 

19,000 

18,000 

19,0u0 

21,579 

French West Indies — Martinique, exports .. 

25,0, 0 

29,035 

34,942 

39,750 

Guadeloupe 

40,U00 

38,000 

41,000 

39,0U0 

Danish West Indies— St. Croix 

13,000 

13,000 

13,000 

13,000 

Haiti and San Domingo 

45,0u0 

43,000 

45,000 

45,000 

Lesser Antilles, not named above 

13,000 

120,000 

12,000 

15,000 

15,000 

Mexico, crop 

112,679 

103,110 

95,000 

Central America— Guatemala, crop .. .. 

10,000 

10,000 

10,000 

9,000 

San Salvador, crop 

5,000 

5,000 

5,000 

5,000 

Nicaragua, crop .. .. 

4.000 

4,500 

4,500 

3,500 

Costa Eica, crop 

4,000 

4,000 

4,000 

4,000 

South America— 

British Guiana ( Demerara) exports . . 

125,000 

121,570 

123,967 

84,559 

Dutch Guiana (Surinam), crop .... 

13,000 

13,046 

12,760 

13,000 

Venezuela 

3,0u0 

3,000 

3,000 

3,000 

Peru, crop 

140,000 

140,000 

138,000 

135,000 

114,252 

Argentine Eepublic, crop 

140,719 

130,000 

135,000 

Brazil, crop . . 

227,000 

187,500 

349,088 

308,011 

Total in America . . . . 

2,762,777 

2,768,042 

2,741,393 

2,380,399 

Asia— 

British India, exports .... 

Siam (con'sn 30,()00ton8, mostly imported). 

15,000 

15,000 

16,000 

15,000 





Java, crop 

885,561 

842,’8l2 

767,130 

709,928 

Japan (cons’n 170,000 tons, mostly imported) 


Philippine Islands, exports 

100,0*00 

90,000 

78,637 

55,400' 

China (coiis'n large, mostly imx)Orted) . . . . 





Total in Asia 

1,000,661 

947,812 

860,767 

780,328 

Australia and Polynesia— 

Queensland 

94,000 

76,626 

120.858 

92,554 

New South Wales .. .. 

20,000 

21.000 

18,000 

19,U00. 

Fiji Islands, ,, 

50,000 

35,500 

31,u00 

33.000 

Total in Australia and Polynesia . . 

164,000 

133,126 

169,858 

144,554 

Africa — ISgypt, crop 

Mauritius 

90,000 

87,500 

98,000 

94,880* 

205.000 

150,349 

147,828 

175), 267 

Eeunion . . 

25,UU0 

39,624 

33,098 

42,631 

Total in Africa .. ♦. .. 

320,000 

277,473 

278,926 

312,778 

Europe- Spain .. 

2B.OOO 

28,000 

28,000 

28,000 

Total cane sugar production ( W. & G.) .... 

4,275,338 

4,144,453 

4,078,944 

3,646,059 

Europe Beet sugar production (F. 0. Lieht.) 

5,850,000 

5,552,167 

6,760,356 

6,090,080. 

United States Beet sugar production (W. &G,) 

208,135 

195,463 

363,126 

76,869 

Grand total Cane and Beet sugar— Tons.. .. 

10,333,473 

441,390 

9,892,083 

11,002,426 

9,712,998 

Estimated increase in the world’s production 



373 


DIEPEEENT HEATING- SYSTEMS IN SUGAE 
MANUEACTHEE. 

By A, SlLLINGER. 

The principal burden in the working expenses of a raw sugar factory 
and sugar refinery, is undoubtedly the coal bill. It is, therefore, the 
object of the expert, dealing in this branch, to obtain as favourable a 
result as possible by a systematic control in the boiler house through 
the economical use of fuel and a rational employment of the steam 
needed in the various kinds of heating systems. 

The extent to which the different forms of steam heating apparatus 
supply present demands forms the object of the following notes. 

It is obvious that in the heating of a liquid the heat is communicated 
from its source to the liquid through the medium of a partition wall. 

Saturated steam serves as a source of heat for the warming up, 
steaming and boiling to grain of juices, and transfers its heat to the 
juice through a metallic partition according to the formula Q^F.D./i; 
in which Q = quantity of heat transferred ; E = area of transmission 
surface of the heat ; l3 = difference between the temperatures of the 
steam and the liquid to be heated (?‘.e. the fall in temperature) ; kz=z 
coefficient of heat transmission. Suppose E = 1 square metre, D = 
1° 0., then it is clear A: = Q, and thus we can estimate the transmission 
coefficient for that amount of heat which is furnished by the steam in 
the unit of time (hours, minutes, seconds) through a partition having 
a surface of 1 square metre. 

The coefficient of transmission is not constant ; it depends in the 
first instance on the coefficient of thermal conductivity possessed by 
the different materials which go to form the heating system ; further, 
on the shape and thickness of side of the apparatus and finally on the 
extent to which the temperature falls. 

The coefficient of thermal conductivity is defined as the amount of 
heat which passes in a unit of time from one side to the other of a 
cubic metre when the difference in temperature between the sides 
amounts to 1°C. Consequently it also varies with different 
substances. Silver, for example, gives 100, copper 72, brass 25 to 28, 
iron 16, and lime salts, which form incrustations on the heating 
tubes, 0*5 to 1 calories. Eor a given thickness of partition the 
transmission coefficient is proportional to the coefficient of thermal 
conductivity. Since the tx’aiisference of heat depends on the difference 
in temporatoe between tlie heating steam and the juice to be treated, 
the coefficient of transmission increases in proportion to this difference 
in temperatee and to the pressure of the steam. Again, the fall in 
temperatui’o depends on the expansion of the steam and QU the 
concentration and viscosity of the juice. As the steam is cooled by 
expansion, the difference in temperature becomes less, and the 
coefficient of transmission falls in the same proportion. 
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With inoreasing concentration the specific heat of the liquid 
increases, while the fall in temperature and thereby also the 
coefficient of transmission decrease. These points were established 
by experiments carried out by Mollier. 

The development of steam can take place in two different ways. 
Either bubbles of steam are produced on the upper surface of a liquid 
at a somewhat higher temperature than the freezing jDoint, in such a 
manner that the individual molecules under outside influence, such as 
a draught of air, separate from the agitated surface of the liquid in ^ 
the form of steam and diffuse in the atmosphere — ^ ‘ the liquid 
evaporates ” ; or else they are formed within the liquid itseK and 
escape more or less violently from the surface of the liquid — boiling 
begins. According as the steam bubbles produced underneath the 
surface of the liquid stand in relation to the barometric pressure and 
the juice column, they require a certain pressure to overcome them ; 
this increases from below. Through this pressure the steam produced 
becomes saturated and absorbs no more heat, so that care must be 
taken for its diversion or else the transference of heat will be 
interrupted. Either this arises naturally, since the steam, being 
specifically lighter, rises and carries the juice with it in its upward 
motion whereby a colder portion takes the latter’s place, in other 
words a natural circulation exists, such as is necessary for the 
transference of heat; or else an artificial movement by means of 
stirring apparatus is carried out if the concentration increases. 

The saturated steam, on yielding its heat to the liquid, condenses 
and cools off. It is therefore needful to drain off the condensation 
water rapidly so as to avoid the temperature of the subsequent steam 
being reduced and its contact with the whole heating surface becoming 
disturbed. With these considerations it is therefore evident that a 
steam heating system shall possess the following characteristics : — 

1. It must be made of good heat conducting material of which the 
thickness of partition shall be as small as possible. 

2. The heating surface shall be as large as possible and must have 
full contact, on the one side with the heating steam, and on the other 
with the liquid to be heated. 

3. The difference in temperatui’e between the steam and the liquid 
to be warmed, and the pressure and flow of the steam must where 
possible be considerable. 

4. The circulation of the juice, whether artificially or naturally 
produced, must be carried on vigorously. 

5. Eapid draining off of the ammonia and condensation water is 
necessary. 

6. Low juice column and large surface of juice desirable. 

7. The greatest transfer of heat shall take place in the lowest strata 
of the juice. 
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In these respects we will now see how far the heating systems 
existing at the present day in sugar manufacture fulfil these 
requirements. 

1. The Heating Tubes. 

The spiral heating tubes are generally formed from copper pipes of 
from SO to 100 mm. dia., finished in a series of coils and inserted into 
the vessel to hold the liquid to be heated up. The steam flows from 
top to bottom, transfers its heat to the fluid through the intervening 
medium and then condenses. 

In the lower coils of the pipe, where essentially the greatest 
transfer of heat should take place, we find the condensation water 
collecting ; the latter not only cools the heating surface it comes in 
contact with, but also throttles the fiow of steam whereby the liquid 
lying round the lower coils gets less heat, the circulation is rendered 
less vigorous and incrustation is encouraged. The difference between 
the upper and lower resistances varies according to the height of the 
spiral column, and in the former instance is practically nil. Here 
the escaping steam bubbles carry the juice along with them and 
under high steam pressure their action is so violent that the liquid in 
the vessel rises and care must be taken to provide it with ample room 
to so ascend. 

The tubes can only be heated with live or return steam since they 
have no arrangement for drawing off the ammonia. 

From the force of the steam, the tubes are easily rendered leaky, 
while repairs are impossible during the working operations. 

Yet in spite of their faults these heating tubes find abundant 
employment for they are easily and cheaply made, and can be adapted 
to fit any shape of vessel. 

When the heating tubes are built pretty high so as to obtain a 
large heating surface, and have all to be covered with juice the 
relation of the juice surface to the height of the juice column gets too 
small, in consequence of which the circulation of the juice is 
considerably reduced. 

II. Horizontal Tube-Heating Apparatus. 

Acting on the knowledge that a rapid steaming can only be 
accomplished with a large steaming area and a low juice column, 
Eillieux, Lexa, Jeiinek, and othero built closed horizontal cylinders 
or box shaped vessels with a heating system consisting of a number of 
narrow tubes of thin section, somewhat inclined to the horizontal and 
with parellel axes ; these passed into a chamber formed beyond the 
principal partition, from which the steam was led o:fi by di^erent 
passages. The condensation water was drained ofic at the bottom of 
this chamber and the gases liberated at the top, so that this heating 
system was applicable for juice vapours as well. 

In spite of the favourable form of the apparatus, possessing as it did 
large surfaces and a low juice column, it was subject to many a 
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breakdown. The employment of long narrow tubes entails their being 
curved round one another, witb the result that condensation water lies 
in the bends and hampers the flow of steam. 

This drawback is likewise met Avith in the upward flow of the steam 
on its way from the chamber into the pipes since the condensation 
water is carried along with it and the steam thereby gets cooled. 

The comparatively large heating surface of the chamber which is 
inactive tends also to chill the steam. 

Furthermore the tubes suffer from the steam i^ressure to such an 
extent that they are often cut through at the stay-plates. A repair 
duiing the progress of work is out of question, and afterwards the 
replacing of a damaged pipe is a heavy job and involves considerable 
loss of time. 

As in the spiral pipes, so here also the circulation of the juice is 
hindered through the juice column and the friction on the under 
surfaces of the steam pipes, and when the network of tubes is fairly 
thick the warm ascending liquid stream does not allow the colder 
particles to descend, so that the circulation in the lower strata 
ceases. 

A more vigorous circulation can only take place in the topmost 
portions of the juice and these must be provided with plenty of room 
for moving in, as is the case in vessels with spiral piping. An 
insufflcient circulation likewise results in incrustations on the upper 
surfaces of the pipes, and these cannot be removed while work is in 
progress. 

To obtain a greater circulation the so-called circulators were 
introduced. These were vertical vessels with fixed heating and a 
stream of juice flowing from beneath. They however failed to serve 
their purpose. As physical laws would show, a colder and specifically 
heavier liquid does not allow a warmer . and specifically lightex' one 
above it when of the same chemical composition, to descend below it ; 
hence no circulation can ensue. 

III. Yertioal Heating ArPARATtjs. 

Eobert employed a \ertical heixting vessel in the apparatus named 
after him ; it was a vertical cylinder, with a double bottom, and 
corresponding openings ; short brass tubes wore fitted inside. The 
space between the heating tubes and the doiihlo bottom formed the 
heating chamber. From the lower bottom two or mox'<j pipes led off 
the condensation water, and from the upper part the gases escaped. 

The juices circulated through the pipes, while the latter were 
sui’i'ounded by the steam ; the condensation water drained down the 
outer surface of the pipes and collected at the bottom. 

If the drainpipes do not suffice to let off rapidly the condensation 
water from the furthest parts, the whole heating surface of the lower 
•ehamher is covered with this water and is rendered ixseless. 
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On boiling the juice, vapours arise and come into contact with tbe 
upper partition, -wbereupon, as in the draining of the condensation 
water in the lower chamber, the heating influence of the steam is 
reduced. 

On heating the juices in the pipes the steam-bubbles developed 
rise vigorously upwards, jolting the liquid along with them; but the 
latter keeps falling back, to be thrown upwards again and again. 

It is self-evident that to surmount a higher juice column a greater 
heating energy is needed ; so that, therefore, in the lowest portions 
where the greatest transfer of heat should take place, stagnation 
reigns. 

Piedboet introduced a large pipe in the middle of the heating surface 
with the object of allowing the cooler portions of the liquid to descend 
to the bottom and thus circulate the juice. 

This circulation, however, only occurs in the immediate neighbour- 
hood of this large pipe and has practically no influence on the j nice in 
the more distant pipes. 

With the further object of encouraging a circulation, little slips of 
wood were inserted in the middle of the pipes with the object of 
lessening the juice column and increasing the circulation. As these 
got loose or easily broken they entirely failed in their object. 

These vertical heating apparatuses have the advantage over the 
horizontal type in that the incrustations are here, not on the outside 
of the tubes but inside; consequently they are easy of access for 
cleaning purposes during progress of work without any Considerable 
loss of time, and damaged tubes can be eliminated by simply closing 
up both ends. 

ly. Other Heating Systems. 

It is easily seen that in the above-mentioned heating systems a 
rational cooking and steaming process has not been attained. 

W. Greiner endeavoured to prevent the chilling of the steam by his 
system which consisted of short bent tubes, overlaying one another, 
with a single entrance for the steam ; the condensation water was led 
ofl independently fx'om each pipe in one direction. 

Marky, Bromovsky, and Schulz followed this j)lan with a heating 
apparatus con^sting of vertically curved tubes of U-shape, iu which 
the condensation water dripping from all parts to the bottom bend 
was led ofl from there by a common pipe. As, however, both these 
systems cannot be heated with juice vapours, are difficult of access, 
and therefore are uncontrollable in the event of their getting out of 
order, they have consequently achieved no appreciable success. 

An improved steam heating was thereupon obtained by inj ecting the 
juices against the heating tubes whereby the heating suiface was 
artificially increased ; this principle has been used in the superposed 
steamrheating apparatus and with rotating heating systems. 

29 
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During the last few years the circulation heating chambers of 
W. Witkowicz have been gradually introduced into the sugar 
industry. The construction and installation of tliese in the different 
juice rece2:)tacles give an ideal circulation and steam heating. 

The fundamental princijde of the construction of this heating 
chamber consists in the use of pipes crossing each otlier at a high 
angle, their ends being directed to the opposite walls of a he]’] netically - 
sealed vessel, which is sunk in the liquid about to be warmed. Tbo 
heating steam is introduced into the interior of the chamber, and 
heats the liquid present in the pipes. 

These heating chambers are installed in the liqxiid in such a way 
that they rest on a corner of the wrought- iron prism, where a 
support for leading off the condensation water is likewise fixed. In 
this way the pijDes crossing each other are placed at an angle of 45®. 
In the upper corner of the ])risni there is a support for the escape of 
gases. The support for the injection of steam is iu the middle of the 
front wall. The heating chamber is lu'ovidod with a vessel for the 
reception of the condensation water. 

The pipes are not made longer than 850 Mdi., and these are the 
ordinary Maiiuesmann steel jhpes, with a metal thickness of I J to 
2 Mm., and of different diameters for different purposes. So, for 
example, for warming the diffusion juices the diameter of the pqDOs 
is 29 to 40*5 Mm. ; for warming the saturated thin and thick syrups, 
22 to 32 Mm. ; for steam heating apparatus, 20 to 29 Mm. ; for syrup 
boiling and crystallisation of by-products, 40 to 50 Mm. ; for boiling 
to grain of first product, 69 to 72 Mm. These circulation heating 
chambers give the following results of co-efficients of transmission : — 

For Biffasion Juice. — In the case of dhect steam heating, 12 to 18 ; 
of heating with exhaust steam, 10 to 14. 

For Scumu. — ^With direct steam, 14 to 20 ; exhaust steam, 10 to 16. 

For thin and concentrated syrups, — With direct steam, 18 to 25 ; 
with exhaust steam, 15 to 20. 

For boiling down juice, 45 to 70; 1st chamber, 40 to 60; 2nd 
chamber, 35 to 40 ; 3rd chamber, 30 to 45 ; 4th chamber, 28 to 40. 

For first product vacuum pan, syrup boiler and orystallisers, 25 to 35. 

According to the fall of temperature, the lower, higher, or average 
figure is reckoned. 

The circulation heating chambers can easily be fixed into any 
receptacle, also in a pipe, indeed, in every place where it is a question 
of increasing the heating surface in a small space. 

The typical installation of the heating chamber necessitates a quick 
drawing offi of the condensation water, reducing its contact with the 
heating surface and the steam to a minimum. As the rapid drawing 
o:0 of ammonia is provided for in the upper part of the heating 
chamber, the heating steam remains in close contact with the whole 
heating surface. 
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The setting np of the heating chamber and the ty|3ical installations 
of the network of pipes result in the fact that the warmed liquid 
cannot stream back, but is thrown out of the pipes in such a way that 
it flows downw'ards, towards the ground, describing a parabolic curye. 

Through the uninterra23ted movement of the liquid in the pq^es, an 
action is set up in the lower oritices of the pipes, whereby the liquid 
falling to the ground is taken up again and back on the other side in 
the same way, so that an uninterrupted circulation is set up in the 
form of a horizontal 8, which in high temperatures is so pronounced 
that it may be followed with the eye. Even with the lowest 
temperatures, the circulation is satisfactory. 

In consequence of this, the pipes are hardly evej-, if at all, misplaced, 
and owing to their accessibility they can easily be cleaned during the 
X)rocess of working. 

The advantage of the circulation chambers appears in the higher 
coefficients of transmission, as compared with the previously described 
beating systems. 

If, for instance, in a horizontal steam heating apparatus, of 240 
square metres heating surface, you insert a Witkowicz heating 
chamber of 24 square metres, tbis will correspond to the effect of a 
steam heating apparatus of 320 square metres. 

The circulation heating chambers may be used advantageously at 
different stages of manufacture. As an example of theii’ efficiency, I 
may say that in the sugar factory at Auschitz, for the warming of the 
scums after the flrst saturation, a chamber of 10 square metres 
heating surface sufficed to warm a quantity of 8,000 meti'ic cwts. with 
direct steam (162^) from 75° to 95° C. The circulation was so violent 
that no incrustation took place, and therefore the cleaning of the pipes 
during the whole of the campaign was unnecessary. Bj fixing these 
heating chambers in already existing steam heating and boiling 
apparata, we can considerably increase their heating surface and thus 
augment the cii’culation of the syrups. 

So in Auschitz we increased the heating sui'face of an old vertical 
first product vacuum pan from 20 sq. metres heating surface, through 
the fixing np of two Witkowicz heating chambers, to 35 sq. metises. 
The boiling of the thick S 3 n*up to string-proof was carried out 
with these two chambers, and the boiling lasted only half the time, 
employed formerly. The masse-ouite boiled to 96^ dry substance" 
flowed freely out of the pipes of a diameter of 72 mm. 

With steam heating and water apparata fitted with heating chambers, 
all dangers from inactive parts of the chambers are avoided, as well as 
the costly renewing year by year of the heating pipes. 

The steam-heating effect of this apparatus amounts to lOOkilogs, of 
water per one sq. metre of heating surface for one hour. 
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From the foregoing observations it will be seen that circulation 
beating chambers mark an important progress in the method of steam 
using. The practical heating effect is brought considerably closer to 
the theoretical, and the result appears in the technical tout-ensemble. — 
f 0 ester reich'' VngariscJie ZeH&clirift. J 

CHEMICAL CONTROL Ibl USE IN THE JAVA 
SUGAR FACTORIES.* 

By H. C. Phinsen Geerligs, 

Director of the West Java Sugar Experiment Station at Pekalongan. 

PART I.— DAILY REPORT. 

Analytical Methods. 

1. Cane. 

1. Laboratory Samples. 

Sampling. — From every cart-load of cane entering the factory, 
retain two canes and put them in a cool place protected from wind and 
rain. Early in the morning the canes are counted and one taken out 
from every ten, in which sample determine : 

Fibre. — Take from the sample mentioned above, without picking, 
as many canes as weigh about 25 kilogrammes, cut them in pieces, 
weigh and crush them in a small test mill, extracting about 72^ juice 
from 100 parts of cane. Weigh the bagasse resulting from this 
operation, chop it into coarse pieces, mix thoroughly and crush part 
of the sample to a fine powder. Extract 20 grammes of this powder 
in a Soxhlet extraction apparatus with alcohol, dry the extracted 
fibre, weigh it and calculate the weight on 100 parts of cane. This 
estimation is to be made once a day. 

Example. 

Kilogrammes. 

Weight of cane crushed . . . . . . . . 25 

Weight of bagasse . . . . . . . . . . 6 

Weight of juice extracted . . . . . . . . 19 

Fibre content of tbe bagasse 43*752 

Then the fibre content of the cane = = 10*52 

2. Factory Samples, 

Sampling, — ^From every cartload of cane entering the factory, keep 
apart one or two bundles, and pile up the bundles of each field on 
their own special heap so that every lieap contains the canes cut that 
day from its own field. Once a day these heaps are crushed separately 
by the factory mill, and the first mill-juice continually sampled by 
taking small quantities of the juice from the gutter with a small 
measure glass and pouring it into a bottle or kerosine oil tin. 

^ The right of reproduction is reserved.— (ii'iif. I. iS. 
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In the samples determine degrees Brix, sucrose, and quotient of 
purity. The available sugar is calculated for 100 parts of juice after 
the formula : Quotient X sucrose of first mill juice —100 ; and for 100 
parts of cane after the formula ; 0*8 X quotient X sucrose of first mill 
juice-rlOO. In such a way no absolutely accui'ate figures are 
obtained, but they are mutually comparable. At the end of the 
grinding season the real production of each field can be found by 
multiplying the thus obtained approximate figures with the factor 
representing the proportion between the sugar actually produced over 
the whole estate, and the sugar calculated from all the fields in the 
above-mentioned way. 

3. I'lELD Samples. 

Betermination of the 'point of matnritij of the cane field. — The cane 
fields are divided into plots which have been planted and manured at 
the same time and in the same way. After 10 months of growth take 
from every plot 40 normally grown cane plants, mark and number 
them. Every fortnight one cane stalk is cut from each one of the 
stools and the bundle earned to the laboratory, where the green top- 
end is removed and the canes are measured, weighed, and crushed in 
a small test mill, after which the juice is analysed. The analytical 
data from each analysis of the same plot are entered down so that an 
increase of sucrose content, or purity, or a falling in them can be 
detected at once. As soon as the sucrose content or the purity cease 
to augment, the cane of the plot under review has attained its point 
of maturity and should be cut in order to prevent deterioration by too 
long standing in the field. 

The results are put down in the following table, in which the 
percentage of diseased or worm-eaten canes is also recorded : — 

Number or name of the field 


Date of 
planting. 

Date of 
analysis. 

o 

rj OQ 

d 

ii 

Length of the 
cane. 

Weight of the 
cane. 

% attaclied by 
borers. 

% attacked by 
diseases. 

Composition of the 
juice. 

Brix. 

Sucrose. 

Quo- 

tient. 












Pallen canes are not analyse<L 


2, Bagasse. 

Sampling . — The bagasse is sampled at the last mill by taking every 
now and then a small quantity of bagasse and throwing it immediately 
into a basket, covered with a hd. Once every hour this sample is 
brought to the laboratory, mixed, chopped rapidly, and of this 
bagasse we weigh without delay for 
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Determination of the sucrose . — 20 grammes ; these are put in a tared 
tin C3^1irLder, weighed again and moistened with. 300 grammes of water 
and 3 c.cm. of suhacetate of lead, after which the mixture is heated 
and boiled for ten minutes. In order to promote clearness of the 
liquid 5 drops of a 10^^' solution of carbonate of soda are added, the 
mixture is then cooled down to the ordinaiy temperature, afterwards 
weighed again and the weight noted ; next the liquid is liltored and 
polarised in a 400 mm. tube. 

The sucrose content is read in a table in the consulting of which we 
must keep in mind tha,t the fibre content of the bagasse is taken to be 
4o % and the w^eight of both bagasse and liquid to be equal to their 
volume that their specific gravitj^ = 1). The total amount of 
liquid is therefore not onl}'" the difference between the weight of the 
cylinder + bagasse, and that of the cjdinder -j- bagasse and the water 
after boiling and cooKng, but augmented with the juice alread}^ 
present in the bagasse, vm., of 20 grammes or 11 grammes. 


Gr. 

Tared c^dinder 350 

20 grammes of bagasse 20 

170 

Gr. 

Cylinder + bagasse + water and chemicals after 

cooling 657 

370 


2S7 

The amount of liquid thus amounts to 287 4“ H = 298 grammes. 

Suppose the polariscopic reading be 2*2 then according to the table 
the sucrose content of the bagasse would be 4-20 1. 

Determination of the dry snhstance . — 20 grammes of the chopped 
bagasse are weighed, transferred to a tared shallow tin dish of 14 sq. dm. 
surface and dried for 5 hours at 100^ C. or, if the bagasse is dried hy 
steam, at 95-^ G. to constant weight. When by accident the temperature 
has risen too high (visible in the yellow or brownish tinge of the dried 
material) the result of that analysis should not be taken into account 
when calculating the average dry substance. 

Determination if the Fih'c . — The fibre content is calculated once 
a day from the average content of dry substance and sucrose of the 
bagasse and the quotient of the last mill juice. In this case we 
suppose the quotient of the jxrico in the bagasse to be equal to that of the 
last mill juice, a supposition which does not depart much from the truth. 

Example. 


Dry substance in bagasse 54*0 

Sucrose in bagasse. . .... 4 *30 

Quotient of last mill juice 73- 


then the soluble dry substance of the bagasse=:4*3X^ 
and the fibre or insoluble dry suhstance“o4*4 — 5*9=48*50* 
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If one wants to determine in a direct way tlie fibre content of tbe 
bagasse a fixed quantity is weighed from every sample and these 
quantities are collected in a stoppered bottle ; once a day the contents 
are mixed, 10 grammes are extracted with alcohol in a Sexhlet 
extraction apparatus and the dried fibre is weighed after being 
perfectly dried. 

The determination of sucrose is made every hour, the moisture is 
determined if possible once every two hours and the average is calcu- 
lated from the results of those determinations once every 24 hours. 

3. PmsT ATO Last Mill Juice. 

Sampling . — During grinding small quantities of juices are continu- 
ally taken from the gutters with a 10 c.cm. measure and poured into 
tins, provided with a funnel of wire gauze ; every hour the tins are 
brought to the laboratory. 

Preparation of the Sample . — The juice is well mixed and next filtered 
through a funnel of very fine metallic gauze into a copper or tin 
cylinder provided with a discharge pipe about three inches from the 
bottom, which pipe can be closed with a rubber tube and a cock. 
The juice is left in the cylinder for half an hour so as to allow the 
mud to subside and the scum to rise; after that time the clear juice 
is ready for analysis and may be drawn off by opening the cock. 

Determination of degrees Brix . — Plunge a Brix Hydrometer, verified 
at 17*5° 0 into the juice, read the temperature and the scale of 
the hydrometer and correct the latter from the reading of the 
thermometer. Measure 100 c.cm. of the juice and pour them into a 
stoppered bottle in which a quantity of corrosive sublimate has been 
thrown equivalent to O’ 25 grammes for every litre of juice expected. 

Once every 12 hours the contents of the bottle, representing the 
average of the 12 subsequent houily samples are well shaken and 
mixed, next the degrees Brix are determined again as a check on the 
previous determinations in the hourly samples, subtracting from the 
corrected Brix degrees 0*05 as a correction for the increase in specific 
gravity occasioned by the addition of the corrosive sublimate ; a J J-J 
flask is filled to the lowest mark with the juice, 3 c.cm. of subacetate 
of lead added ; we complete with water to the upper mark, shake, 
filter, and polarise in the 200 mm. tube. The sucrose content can 
be calculated from the polariscopical readings and the unoorrected 
average Brix by the well-known tables of Schmitz, or after the 

formula: 

200 X sp. gr. 

Quotient of Purity * — Divide the sucrose by the degrees Brix and 
multiply by 100. 

4. Mixed Juioe. 

Sampjling . — Take from each filled measuring tank an always 
identical quantity which ought to be so much that one hour’s work 
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yields enougli for analysis. The preparation of the sample, the 
determination of Brix, sucrose and quotient are exactly as just 
described for “ first naill juice.” It is to be recommended in order to 
avoid sourness and fermentation in the samples of mixed juice, which 
remain without a disinfectant, to use two sets of tins and measures, 
which are well cleaned and dried alternately. 

Determination of the glncose or reducrng sugar . — Although the de- 
termination of the glucose is not strictly necessary for the control, it 
is advisable to estimate the amount of this constituent in the mixed 
juice and in the syrup with a view to detect an eventual inversion or 
sourness of the juice between those stages. 

Measure from each sample of mixed juice, prepared for the 
polariscopical test, 25 c.cm. and pour them into a stoppered bottle ; next 
analyse the contents once every 24 hours. To this end 20 c.cm. of the 
juice are pipetted in a 100 c.cm. flask, one precipitates the surplus lead 
with a solution containing of sulphate and of carbonate of soda, 
fills up with water to the mark, shakes, filters into a burette and the 
resultant is used for the precipitation of 10 c.cm. of Fehling’s test 
solution of half strength (so called half normal Fehling’s solution). 
The 10 c.cm. of that half normal solution are pipetted in a Erlemeyer 
fiask, 40 c.cm. of water is added as well as a few drops of strong soda 
lye and the whole is boiled on a methylated spirit or Bunsen lamp. 
Eun into the hot solution from the prepared juice from the burette a 
little less than is thought necessary, boil again and keep boiling 
during one minute, allow the red precipitate to settle and observe the 
coloration of the clear liquid. If it is still blue, a little more of the 
juice is to he added, if colourless then the proper point is reached, hut 
if the liquid is yellow the test should be repeated with a smaller 
quantity of the juice. If the discoloration is only obtained after two 
or more additions of juice there is danger that a little of the red 
oxydule has become redissolved again and that therefore the result 
will he a too low figure for the glucose. In order to avoid this the 
experiment should be repeated with so much juice that the total 
precipitation is obtained after (at the most) three additions of juice* 
When the red precipitate does not settle quickly, add about 10 c.cm. of 
a solution of gypsum and boil again. 

The total disappearance of the blue colour of the supernatant liquid 
can be obtained by experienced operators by simply looking through 
it. At any rate it may he controlled by taking out a drop of that 
liquid with a glass rod and mixing it with a drop of sohition of 
ferrocyanate of potash lying on a porcelain plate and acidulated with 
acetic acid just before the addition of the drop to ho tested. A 
brown coloration detects the presence of dissolved copper in the 
liquid and shows that in the next test more of the juice should he 
used. 

Glucose ratio , — Divide 100 X the glucose by the sucrose content. 
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0. OLARiriED Juice and Pilter Press Juice. 

The analysis of these juices is made in the cooled down samples in 
the same way as described under “ Mixed Juice.” 

6. Filter Press Cakes. 

Sampling , — After the filter press cake is discharged, take samples 
from them with a sample iron, knead them well in a mortar, and analyse. 

Sucrose content . — Taking into account the insoluble part of the 
substance, weigh 24:- 7 grammes, rub it in a mortar with little water 
to a smooth paste, dilute it gradually with more water and run the 
homogenous, thin mass, without loss, into a 100 c.cm. flask, add 2 
c.cm. of subacetate of lead, fill up to the mark, mix, filter, and polarise 
in a 200 mm. tube ; the polariscopical reading represents percentage 
of sucrose in the filter press cake. 

For factories woihing with the carboiiatation process it is necessary 
to add 8 grammes of crystallised calcium nitrate to the filter press 
cake before rubbing it with water in order to break up the eventually 
present saccharate of lime and dissolve the sucrose from that 
combination. This estimation is performed once every 12 hours. 

7. Syrup. 

Sampling , — Take from each settling tank an equal quantity of 
syrup, pour it into a stoppered bottle, and analyse the well mixed 
sample once every 12 hours. After use the bottle should be washed 
with concentrated soda lye and afterwards with water, next the 
bottle is put aside in order to dry, whilst another bottle is used for 
the next sample. If the bottles are cleansed in this way it is 
unnecessary to add disinfectants to the sjump. 

Determination of Sucrose and degrees Brix . — It is advisable to make 
the conditions in which the determination of the degrees Brix of the 
syrup is performed equal to those prevailing at the analysis of the 
mixed juice, in order to eliminate all changes occasioned by the 
expansion or contraction on dilution or concentration. Therefore the 
syrups, masse-cuites, and molasses are diluted to the concentration of 
the cane juice previous to their being examined with the Brix 
hydrometer. 

In the case of syrup the dilution is from 1 to 3, so one part of syrup 
is diluted with two parts (in weight) of water and analysed as the first 
mill juice. The figures for Brix and sucrose are multiplied by 3 (the 
degrees Brix after correction for the temperature). 

Glucose . — Is determined as described under “mixed juice,” the 
glucose content is also found by multiplication by 3. 

Allmlinity , — If necessary the alkalinity of the filter juice, clarified 
juice and syrup can be estimated by titration with normal acid, of 
which 1 c.cm. neutralises 1 milligramme of lime. Take 100 c.cm. of 
juice and add the standard solution from a burette, with red and blue 
litmus paper as an indicator. The syi*up is tested after the dilution. 
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8. Masse-Cuites. 

Sariipliug. — Tlie sample of first masse-cuite is taken from Gaok pan 
individually during the strike and that of second masse-cuitos from the 
basins or crystallisers just after striking. 

Tlie samples from each lot are mixed and annlysed once a da,y. 

DetmjdndtJoJi of degrees Jh'i:e<td(l saerose . — The degrees Brixand the 
sucrose are estimated as mentioned sub Syrux^ ” with that ditferonco 
that the dilution is 5 times now. One part of masse-ouito is dissolved 
in 4 parts (by weight) of water and the figures obtained are of course 
multiplied by 5. 

In view of the inferior exuotient of many of the masse- cuites the 
amount of subacetate of lead necessary for proj^er clarification is larger 


and may be put down like this : — 

e.cm. 

Por masse-cuites of 90 3 

±80 5 

,, ,, ±70 6 

5, 1} ±60 8 

,, 5, it oO 9 

,, ,, ±40 10 

9. Eikst Molasses. 


Stimplitifj , — Por every masao-cuito one samxfie is taken from the 
discharge gutter of the centrifugals and therein determine the quotient ■ 
of purity. To this end the molasses is diluted with water to the con- 
centration of 15—18 Brix, a | flask is filled with this solution to 
the lower mark, the necessary amount of subacetate of lead is added, 
filled up to the highest mark, well shaken, filtered and polarised. 
When the liquid is too much coloured to be polarised in the 200 mm. 
tube, use the 100 mm. one and multiply the reading by two. 

Por molasses of ± 60 purity use 8 c.cm. of subacetate of lead. 

,, ,, ± „ 9 ,, 

H- 40 10 

11 m ,5 X\J ,, ,, ,, 

If the liquid is too dark foi" even the 100 mm. tube then the 
sucrose estimation is conducted as described sub “ exhausted molasses.” 

10. Exhausted Molasses. 

Once a day take a sample of the exhausted molasses leaving the 
factory, and combine the samples of 10 successive days into one 
sample. This is well mixed and analysed in the following way : — 

Deimnination of Brix and Bacrose. — Por the determination of the 
purity of first molasses we may content ourselves with the rather 
rough method of testing the much diluted solution, because for 
practical working wo know for every factory what quotient of the 
first molasses is apt to give the best results and utmost accuracy is 
not therefore wanted. This is, however, the case with the analysis 
of the exhausted molasses, as it is very imxiortant to know exactly 
how much molasses, and of what constitution, has left the factory. 
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Weigh 500 grauinies of the well-mixed sample, add 500 grammes of 
water and dissolve without heating. Determine the degrees Brix of 
this solution, multiply by 2 and then correct for the temperature. 
In this case the correction for the temperature should take place after 
the multiplication and not before, because the coefficient of expansion 
of the non-sugar prevailing in the cane sugar molasses differs from 
that of sucrose, for which material the tables of correction are calcul- 
ated. This difference happens however to become neutralised when 
under the circumstances indicated the correction is applied after the 
multiplication by 2. 

Weigh 26-048 grammes of the same solution, pour them into a 100 
c.cm. flask, add 10 c.cm. of subacetate of lead, fill up to the mark, 
shake, filter and polarise ; if possible in the 200 mm. tube ; if not, in 
the 100 mm. one. The readings either multiplied by 2 or by 4, as the 
case may* be, give the sucrose content of the molasses. 

II. SUGAE. 

Sampling . — Take from every basketful of sugar an equal portion, 
and mix them in a stoppered bottle. 

Determination of the Sitcrose. — Once a day the sample is well mixed 
and 26-048 grammes are weighed, conveyed into a 100 mm. flask, 
dissolved with water, clarified with a minimum of subacetate of lead, 
filled up to the mark, shaken, filtered and polarised in the 200 mm. 
tube. The readings directly represent percentage of sucrose. 

Determvnation of glucose . — 25 c.cm. of the same solution that has 
served for the polarisation are pipetted into a 100 c.cm. flask, pre- 
cipitated with a solution of 5| of carbonate and of sulphate of soda, 
filled up with water to the mark, shaken, and filtered into a burette. 
With this solution 10 c.cm. of half normal test solution of copper 
(Dehling’s test solution) are titrated as has been described sub ‘‘ mixed 
juice.’’ 

Determination of raoistiire a.nd ash . — Tare a pair of watch glasses 
with the clips, and weigh 5 grammes of sugar, turn over the sugar 
carefully in a porcelain or platinum crucible, press it gently with the 
finger and add 1 c.cm. of pure sulphuric acid. Put the crucible in a 
hot place, the sugar becomes black, swells, and fills the crucible to the 
brim. Heat it in a muffle oven or over a Bunsen or spirit fiame in a 
gas cupboard till the ash is completely white or slightly pink and all 
particles of carbonaceous matter are burnt. 

The ash is allowed to cool in a dessicator and weighed. Cleanse the 
crucible with a fine brush without rubbing it too hard and weigh it 
again, the difference is the weight of sulphate ash in 5 grammes of 
sugar and is calculated on 100 parts of sugar by multiplyingit by 20 and 
subtracting 10| as a correction for the sulphates. 

The same pair of watch glasses that has served for weighing the sugar 
for the estimation of ash is used for the determination of the moisture. 
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'Weigh again 5 grammes of sugar, put both glasses with the sugar 
open in a hot air bath in which the temperature does not rise above 
103° 0 nor fall below 100° 0, and leave it there for three hours. After 
that time cover the sugar with the empty glass, close both with the 
clip, cool in the dessicator and weigh. The difference between this 
weight and the original one represents the moisture in 5 grammes 
of sugar and is calculated on 100 parts of sugar by multiplication 
by 20. 

Undetermined , — The balance of the sum of polarisation, glucose, 
ash and moisture is put down as undetermined.” 

Calculation of the net sugar content . — Subtract 5 times the ash and 
once the glucose from the polarisation. 


Becapitulation oe the Necessaey Ahalyses. 

Qane , — Fibre once a day. 

Bagasse . — Sucrose 2-1 times a day. Dry substance 12 times a day. 

First Mill Juice , — Brix 24 times a day. Sucrose and quotient twice 
a day. 

Last Mill Juice . — Brix 24 times a day. Sucrose and quotient twice 
a day. 

Mixed Juice . — Brix 24 times a day. Sucrose and quotient twice a 
day. Glucose once a day. 

Clarified Juke . — Brix times a day. Sucrose and quotient twice 

a day. 

Sijrup. — Brix, sucrose and purity twice a day. Glucose once a day. 

Filterpress Calces , — Sucrose twice a day. 

First Masse Cuite. — Brix, sucrose, quotient once a day. 

First Molasses. — Quotient. 

Exhausted Molasses. — Brix, sucrose, quotient once every 10 days. 

Sugar. — Sucrose, net analyses once a day. 

{To be continued.) 


SUGAE INDUSTEY EXPEEIMENTS IN JAMAICA. 


The Agricultural News culls the following from the Jamaica Gleaner 
of June 13tb: — 

We are in a position to place before our readers to-day details of the 
scheme for utilising the £10,000 grant-in-aid of our sugar industry, which 
was made by the Imperial Parliament some three years ago. This scheme 
is to he explained to the sugar planters of St- James and Trelawny on the 
20th inst. by the Acting Governor. 

Eight acres of land, forming part of the property on which Hope Gardens 
is situated, are to he planted out in seedling canes grown in Jamaica and 
imported froni Barbados and Demerara. At least 2000 of these will he 
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planted, and from this nursery seedling canes -will be distributed to the 
several sugar estates. The G-overnment sugar expert will be in charge of 
the nursery, under the direction of Mr. H. H. Cousins. 

The present laboratory building is to be doubled. The upper floor will 
then be converted into an efficient and well- equipped sugar laboratory which 
will have a staff of at least three workers. This sugar laboratory will be 
fitted out with special instruments and labour-saving devices to ensure 
accuracy and speed in the experiments and analyses to be made. Free 
analysis of one sample of sugar and one sample of cane juice for any sugar 
estate will be made during crop times. 

In addition to this, a study of sugar and sugar products will be made in 
the several boiling houses of the island by members of the staff of the 
laboratory. 

The lower floor of the enlarged building will be immediately in charge of 
the Fermentation Chemist, 

Experiments in distillery will be made, a study of yeast and bacteria 
undertaken, and in general a detailed study of the chemistry of Jamaica rum. 

It is hoped that certain properties will be discovered in our rum, by these 
means, whereby fraudulent sale of other liquors under the name of “ Jamaica 
rum ” will be prevented and the prosecution of the sellers rendered easy. 

Eum manufacture will also be studied in all its branches on a small scale. 
The apparatus will consist of a small boiler and engine, a refrigerating plant, 
a large number of fermenting vessels of 100 gallons capacity, and a small 
experimental stiU of 50 gallons capacity, completely adaptable in dimensions, 
in height of head, retorts, and condensing. There will also be a rum store 
for the storage of rum samples. These samples will be obtained from the 
several estates in the island, and will he experimented on for the purposes of 
discovering means whereby their quality may be improved. In addition, 
samples of estate shimmings, molasses, and dunder skimming will be obtained 
from each estate, and separately experimented on, rum being manufactured 
from them. 

Experiments in improved manufacture will also be carried out on some 
sugar estates. 

The cost of enlarging the laboratory is estimated at £1000. The machinery 
will cost £1000. 

Another £1000 will he devoted to the installation or modification of 
distillery plants on sugar estates. 

The cost of running the department will amount to about £1400 a year. 

£100 a year is to be devoted to jiroviding ten scholarships, at £10 each, for 
the purpose of enabling distillers and estate book-keepers to come to the 
Laboratory for a three weeks’ course in the scientific handling of apparatus, &c. 

It is estimated that the £10,000 grant will run this department for a period 
of six years. 

A small committee wdll advise Mr. H. H. Cousins, who will be the officer- 
in-charge of the department. 

Briefly, this is the scheme which is soon to he explained more fuUy. 


Befined sugar from Hong-Kong retains its position in the Corean 
import trade, in spite of the ejSorts made by tbe Japanese refineries to 
advocate tbeir own productions. 
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THE ECONOMIC LIMITS OF MACEEATION. 

By Noel Deere. 

This subject was recently treated by Ernest E. Ilartnianii, [hit. 
Sugar Journal^ No. 55). The writer has developed the same subject 
below on rather cliffei'ent lines. 

The factors which enter into the economics of a macerating process 
are : — 

1. The type of crushing plant, whether two or three mills. 

2. The degree of admixture of the added water ; connected intim- 
ately with the preceding factor as the admixture depends largely on 
the degree of fineness to which the megass is crushed before addition 
of water ; the admixture also depends on the process adopted, whether 
the water is sprayed on as a shower or whether a lixiviation process 
in baths is adopted. 

3. The proportion of sugar extracted for market on the total extra 
sugar obtained by maceration. 

4. The thermal efficiency of the factory as a whole, including the 
boiler pdant, the method of evaporation, triple or quadruple, and the 
general inteimal economy of heat. 

0 . The money value of the marketed sugar. 

6. The cost of coal or other fuel. 

7. The fuel value of the extra sugar extracted, dependant on the 
preceding factor 

8. The expenses of making, handling, packing, transporting, &o., 
the extra sugar obtained. 

9. The sugar content of the cane. 

10. The prime cost of the increased evaporating and other plant 
required to deal with the larger quantities of juice. 

An attempt is made below to unite in one expression as many of 
these factors as possible, and to deduce the point at which the maximum 
profits occur. 

The first step is to obtain the amount of sugar brought into the 
juice due to the added water ; in the case of a three mill jdant, lot 
the water be added after the second mill, and let the megass be 
crushed to the same fibre content as after passing the second mill ; 
then the weight of juice expressed is the same as the water added; if 
to be the amount of water added, and ?'a the amount of juice remaining 
in the megass, both quantities referred to the same amount of cane, 
the amount of juice obtained per cent, on that originally remaining 
w 

in the megass is X 100; for example, if per 100 cane there 

are 2G*67 megass containing 12-00 fibre and 14*67 juice, to which are 
added 5*00 of water, and if the megass be again crushed to the same 
fibre content (in this case 45^'), the amount of juice obtained per cent. 
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on that originally in the megass is 


- X 100= 25'4^’; the 


14*6/ -|- o 

amount of sugar obtained in the megass being known, this quantity 
can be at once turned into sugar. In the calculations that follow a 
finally crushed megass of 45^ of fibre has been adopted as a standard 
for good modern practice. 

The amount of sugar brought into the j nice for subsequent treat- 
ment depends on the sugar content of the cane ; two t^q)es of canes 
have been selected for the calculations that follow ; one a cane of 


satisfactory sugar content, containing 13‘69/| sugar and 12‘00J^ fibre ; 
on crushing this cane to a fibre content of 30T, it will give 60^ of its 
weight as juice, the sugar content of this juice being taken as 16*15'^; 
on a further crushing to a fibre content of 45'^, a quantity of juice 
13*33| on the weight of cane is obtained ; this juice is considered as 
containing on 95^ of the sugar content of the j nice yielded by the 
first mill, and hence contains 15*342 sugar, the whole amount of 
juice given by the dry crushing containing 16*002 sugars the residual 
juice in the dry crushed megass is 14*672 the weight of the cane ; 
this juice is assumed to be of sugar content 85,2 of that already 
expressed, and hence to contain 13*402 sugar ; per 100 tons of cane, 
the megass under the above conditions contains 1*965 tons of sugar. ^ 

The type of cane taken as one of unsatisfactory sugar content 
contains 10*262 sugar, and, as before, 12*002 fibre; the 60^ of first 
mill juice contains 12*072 sugar, the 13*332 of second mill juice 
contains 1T462 of sugar, the residual juice in megass containing 
10*202 the 26*67 tons of megass resulting from the dry 

crushing containing 1*495 tons of sugar per 100 tons of cane, the 
sugar values of the different juices being obtained as in the previous 
example. 

If to this quantity of megass different quantities of water he added 
w 

the values of ; can he calculated, and the sugar brought into 

tu -|- m 

the juice as the result of maceration obtained ; in general, the whole 
of the calculated amount of sugar will not he obtained, since the 
added water will not mix coniifietely with the residual juice ; a factor 
*85, as representing the proportion of sugar obtained to that calculated, 
has been adopted; this figure the writer has frequently found 
exceeded where a rational system of lixiviation in baths is followed ; 
where water is merely sprayed on megass a lower figure will often 
result. Of the sugar thus brought into the juice, 852 is assumed 
to be capable of extraction for the market. 

The value of this sugar in port of clearance for export is taken 
as £9 per ton, equivalent to 1*90 cents per pound. 

On the lines indicated above, the value of the marketable sugar has 
been calculated for varying amounts of added water. The results are 


* This method of giving different sugar values to the different juices is arbitrary, but 
essential to properly estimate the value of maceration processes ; the values adapted 
are the result of many hundred analyses. 
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e-s:pressed in the tables below, and also, graphically, in the curves 
marked “ gy'oss.^’ The gross value of the marketable sugar being 
determined, the additional cost of production must be found, so as to 
obtain the profits and the point at which the profits reach a maximum. 
The additional expenses incurred fall into three divisions : — 

1. Fuel necessary to treat the additional juice. 

2 . Fuel necessary to rej>lace that removed by the maceration process. 

3. Extra labour, packages, transport to port, &c., of the extra 
sugar obtained. 

The first two sources of exj>ense in part disappear if the factory, 
when dry crushing, produces more than sufficient megass for its 
needs ; it is assumed here that the factory produces either less or 
exactly sufficient for its working when dry crushing. 

Most writers in calculating the expenses of a maceration pro- 
cess assume that all the added water is evaporated at triple or 
quadruple effect; this is not so, as owing to more sugar being 
brought into the juice more work is placed on the pans at single 
effect. The cost of evaporation as here calculated is best shown by 
an example. In the case of the sweeter cane, when five tons of water 
were added per 100 tons of cane, five tons of diluted juice containing 
*424 ton sugar were obtained. Allowing that this is of purity 80, 
the percentage of total solids is 10*6 ; to evaporate this to 50^ solids 
entails the evaporation of 3*94 tons of water, and to concentrate the 
resulting 1*06 tons of syrup to masse-cuite at 95'^ of solids requires 
the evaporation of *50 ton water. 

As regards the expenses of evaporation one pound of coal is taken 
as giving for use in the factory, eight pounds of steam evaporating in 
the triple* twenty four pounds, and in the pans eight pounds of 
water; in addition the juice has to be heated from about 80*^ F to 
near the boiling point; per ton of juice, this is takeu as requiring 
•016 ton of coal. The money value of coal has been taken at £2 per 
ton at the furnace moqth. 

On reference to the tables below it will be seen that the cost of 
heating and evaporating the additional juice is practically the same 
in all cases where the added water is the same and is directly propor- 
tioned to the amount of water added, although the relative distribution 
between pans and triple is very different; with the data adopted 
above, one ton of coal will account for 20 tons of added water, that is 
to say if iv tons of water are added the expenses of evaporation 
are 

The amount of sugar washed out by the maceration process has 
already been obtained. Sugar as fuel is regarded as being worth 
one-half its weight of coal, and is hence worth £l per ton; to the 
values so obtained 10|^ has been added to allow for other oiganic 

^Evaporation at triple in preference to evaporation at quadruple effect is considered 
here, since probably the majority’' of existing factories employ the former. 
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combustible removed ; tbe value of each ton of sugar marketed was 
taken as £9 ; and as an extraction of 85^ was adopted for every ton 
of sugar marketed, 1*18 tons of sugar fuel have to be replaced, 
wliicb, with the 10^ addition to represent other organic combustible, 
account for *144 of the value of the sugar marketed. 

The expense connected with the handling, manufacture, and 
transport of the extra sugar is the item which will vary most with 
local conditions, and to which it is impossible to give any general 
value. In the first instance the packages alone may be estimated as 
costing os. per ton of sugar. The local transport will vary within 
wide limits; some few, very favourably situated, factories can 
ship direct into the ocean steamer ; others, at small cost, are able to 
transport their produce by water to the port of shipment ; others, 
which have to utilise railway transit, may have to pay as much as 5s. 
or more per ton of sugar. In addition there are such charges as 
extra curing, filling, loading, and sewing bags, &c., to be debited 
against the profits of maceration. As a basis of calculation, for the 
purposes of this article only, an extra expenditure of 10s. per ton to 
cover all these charges has been' adopted, equivalent to *055 of the 
value of the extra sugar marketed. The total of these last two 
sources of expenditure is almost exactly *2 of the value of the sugar 
marketed. Hence, with the data adopted, the net profits of macera- 
tion are (£9Sx*8)~£*'zy or £7*2S — £’iv per 100 tons of cane, S being 
the tons of sugar marketed, and w the tons of added water. 

* When the method of calculation detailed above is applied to the 
inefficient form of maceration represented by two mills, adding water 
to cane which has been crushed to a fibre content of 30 results 
financially veiy inferior to those obtained above are indicated ; the 
method of calculation adopted in this case is more complicated and is 
best explained by an example. The canes taken above as a type of sweet 
cane contained 13*69^^ sugar, of which per 100 tons of cane 9*690 tons 
were extracted in the first mill giving when crushed a fibre content 
of 30^ ; on crushing to 45^ of fibre 13*33 tons of juice were obtained 
containing 2*046 tons sugar ; if to the megass coming from the first 
mill, 5 tons of water had been added there would have been obtained 
18*33 tons of diluted juice which, allowing as before a coefficient of 
admixture of *85 woixld have contained only 1 *889 tons of sugar, such 
a result is opposed to all experience and is due to the decreasing sugar 
content of the residual juice in megass. The method of calculation 
adopted to expi*ess the duty of added water in this case is as follows. 
The sugar extracted with complete admixture of added water is found 
and 85| of the excess over and above that obtained by dry crushing 
is taken as representing the amount of sugar brought into the juice 
as due to the maceration process. In the tables below are given the 
results on the calculations made on the lines indicated above; the 
results are also expressed graphically in the curves ; the curve marked 


30 
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gross ” lias already been referred to, tbe curve marked “ expenses ” 
gives tbe expenditure for di:fferent quantities of added water, and tbe 
curve marked “ economic ” tbe resulting net profits ; where tbis curve 
reaches a maximum is tbe critical point beyond which tbe profits 
begin to decrease. 

There are three points which have not been included in tbe above 
calculations. Firstly, no allowance has been made for decreased 
purity of Juice due to maceration. In tbe writer’s experience tbis 
decrease, though noticeable, is not serious. Tbis view is borne out 
by the figures relating to Geerligs’ ‘‘ System of Megass Difiusion,’^ 
published in The International Sugar Journal^ No. 60, where a much 
more complete extraction than found economical here is obtained. 
Secondly, no allowance has been made for power required to drive 
tbe third mill ; with a modern engine and where tbe exhaust steam 
is utilised in evaporation the consumption of heat is very small. 
Thirdly, there is the question of interest on capital expenditure for 
increased plant where heavy maceration is adopted. It will be seen 
that the “ economic^'' cuiwes while at first rising very sharply, when 
approaching the maximum rise very slowly. This would indicate the 
possible advantage of designing a new factory for a maceration 5^' to 
10^ less than the maximum indicated on the above lines. 

On examining the annexed tables and curves it is at once apparent 
that the main factor in determining the economy of a maceration 
process is the relative value of sugar and coal. Any variation from 
the ratio adopted here entirely alters the conditions. In the case 
where a third mill is used the profits in all cases will probably exceed 
the expenditure, but where only two mills are employed a lower 
ratio for sugar and coal than than adopted here might easily turn a 
profit into a financial loss. The second factor of importance is the 
CO- efficient of admixture. The better the admixture the greater is 
the quantity of sugar extracted, but the expenses of evaporation, the 
predominant factor in the extra expenditure, remain the same 
whatever the admixture. 


Oaistes 13*69,?; StTGAB. Thbee Mills. 


Tons added water per 100 tons of cano. 


in £ sterling. 

6 

10 

15 

20 

25 

30 

35 

Heating and evaporation .... 

•53 

1*05 

1-67 

2*06 

2*67 

3*08 

3*56 

Handling, packages, trans- 
port, &c. . . 

*18 

•29 

*36 

*41 

*44 

•47 

■60 

Sugar, &c., as fuel 

*47 

■74 

■93 

1*06 

1*16 

1*23 

1*29 

Total expenses 

M8 

2*08 

2*86 

3*53 

4*17 

4*78 

5*35 

Marketed sugar 

3*24 

5*18 

6*46 

7*37 

8*05 

8*56 

9*01 

Profit 

2*06 

3*10 

I 

3*59 

3-84 

3*88 

: 3*78 

3*0(5 
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Canes 13*69| Sugae. Two Mills. 


Cost or value of 


Tons added water per 100 tons of cane. 


in £ sterling. 

5 

10 

15 

20 

25 

30 

35 

Heating and evaporation. . . . 

•51 

1*04 

T55 

2*06 

2’55 

3*07 

3-54 

Handling, packages, trans- 








port, &c 

•06 

•14 

•20 

•25 

•29 

•32 

•35 

Sugar, &c., as fuel 

•20 

•47 

•69 

•84 

•98 ; 

1-04 

1-16 

Total expenses 

•77 

1-65 

2-44 

3*15 

3*82 

4-43 

5-05 

Marlieted sugar 

1-14 

2-66 

3-86 

4*80 

5-49 

6*11 

6-57 

Profit 

-37 i 

1-01 

1-42 

1-65 

1-67 

1-63 

1-52 


Canes 10*26^ Stoae. Theee Mills. 


Cost or value of 

Tons added water per 100 tons of cane, 

in £ sterling. 

5 

10 

15 

20 

25 

30 

35 

Heating and evaporation .... 

•53 

1*03 

T56 

2'06 

2-66 

3-07 

3*56 

Handling, packages, trans- 
port, &c 

•13 

•22 

*27 

•31 

•34 

•36 

*38 

Sugar, &c., as fuel 

•35 

•66 

•83 

•95 

1*04 

MO 

M6 

Total expenses 

1*01 

1*91 

2*66 

3-32 

3*94 

4-53 

5-10 

Marketed sugar 

2*36 

3-93 

4'89 

5-61 

! 6-03 

6-54 

6-93 

Profit 

i 1-25 

2-02 

2-23 

2*29 

2*09 

2*01 

1-83 


Canes 10*26^ Sijgae, Two Mills. 


Cost or value of 

Tons added water per 100 tons of cane. 

in £ sterling. 

5 

10 

15 

20 

25 

30 

35 

Heating and evaporation .... 
Handling, packages, trans- 

•49 

•99 

1-46 

2-03 

2-55 

3-04 

3-53 

port, &c. . . . . . . . , 

•05 

•11 

-16 

•19 

•22 

•24 

•27 

Sugar, &c., as fuel . , .... 

•17 

•42 

•54 

•67 

•76 

•85 

•92 

Total expenses . . . . 

•71 

1-52 

2-16 

2*89 

3-53 

4-13 

4*72 

Marketed sugar . . . . .... 

•97 

2-07 

3*06 

3-69 

4-25 

4*70 

6-13 

Profit .. .. .. .. 

•26 

•55 1 

•90 

•80 

•72 , 

‘57 

•41 
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GEEEN MANTJEESTG WITH LEGHMINOSAE AS APPLIED 
TO THE SUOAE CANE. 

By Noel Deeeb. 

In Mauritius, and in other places devoted to sugar-cane culture, 
green manuring witli leguminous crops forms an integral part of the 
ngricultuz'al system. Two main schemes of obtaining the benefit of 
this method may be quoted. 

1. The leguminous crop is grown between the cane rows simul- 
taneously with the crop of cane ; after a period of a few months’ 
growth the leguminous crop is cut down and buried in the cane row. 
This method, while giving to the cane a certain amount of nitrogen 
taken from the atmosphere, loses the benefits of a rotation obtained 
by the other methods. 

2. After the land has borne several successive crops of cane it is 
planted with leguminosae, which are allowed to remain on the 
ground for periods varying from one to four years, the main factor 
governing the period during which the soil is allowed to rest being 
the amount of land available. 

The conservation of the accumulated nitrogen may be effected in 
three ways. 

(a.) Cattle are turned into the fields to eat off the green leguminous 
crop, the nitrogen and other substances of manurial value being 
returned to the soil in their excrements. 

(b.) The green crop is cut down, allowed to dry, and used as litter 
in the cattle pens, eventually finding its way to the soil as a pen 
manure of high qualit^L 

(c.) The green crop is ploughed in directly, or after having been 
cut down and having become dry, is buried by manual labour. 

All the above schemes aim at placing in the soil the nitrogen fixed 
in the leguminous crop through the agency of micro-organisms, but 
in Mauritius it is quite a common practice to burn off the crop of 
leguminosae and to apparently lose the very benefits for which the 
nitrogen-accumulating crop was grown, although at the same time a 
certain sum of money may be saved, as the crop is not bulled ; at the 
same time a certain small amount of nitrogen is placed in the soil 
along with the root residues, and the benefits of a rotation iiro 
obtained. To see exactly the rationale of this process, the writer 
grew on small plots, of an acre, two of the commonly-adopted 
green mamues of Mauritius~*-the Fhaseolus limcdas and the Mitcuna 
atropurpurea ; after the crops had come to maturity they were cut 
down, and determinations made of the nitrogen, potash, and 
phosphoric acid in the beans, green crop, and roots. The results of 
the experiment referred to dry matter, and calculated out to an acre, 
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a^re given in tabular form below. It will be seen that while com- 
bustion of the above ground crop dissipates practically all the 
nitrogen accumulated by the leguminous crop, it at the same time 
places on the soil in a readily available form large quantities of 
potash and phosphoric acid. 

Phaseolus Mucuna 

lunatus. atropurpurea. 

Kilos per acre. Kilos per acre. 


Weight dry matter in green crop . . . . 1621 .... 2522 

,, ,, „ beans 132 466 

,, j, ,, roots .. .. 123 .... 80 

Nitrogen in green .crop. . 30*3 .... 54-0 

,, ,, beans 5*6 .... 16*7 

,, ,, roots 1*2 .... 0*7 

Potash in green crop 42*0 .... 46* r5 

,, „ ■ beans 1*2 .... 9*5 

,, ,, roots 4*4 .... 2*1 

Phosphoric acid in green crop 11*4 .... 14*4 

,, ,, beans *7 .... 4*2 

,, ,, roots 1*1 .... *4 


The roots of these leguminosae extend to great depths in the 
subsoil, so that this process may be looked upon not as a nitrogen- 
accumulative but as a cheap and efficient means of subsoiling ; it is 
too exactly analagous to the practice of burning off as opposed to 
burying cane trash. 

The two green manures mentioned above are both pea vines, and 
are used in Mauritius when a one or two years’ rest is given to the 
land, the Mucuna dying down after one and the Fhaseolus after two 
years ; where a three or four years’ rest can be allowed, the pigeon 
pea, Gajamis indicus, or a Tephrosia, Tephrosia Candida^ known as 
Indigo sauvage are used. Both of these are woody shrubs, which 
enrich the soil with nitrogen through the agency of the leaves they 
shed annually. After three or four years the land is cleared in the 
usual way, the woody above-ground crop finding a use as fuel. 


Erom the Journal des Fahricants de Sucre comes the news that 
sugar cane fibre is being used for the manufacture of straw hats. 
Two very smart ladies’ hats so made were recently brought home from 
Eeunion. So far only hand work has been attempted, but should 
mechanical defibricators be introduced, the cost of such a hat would 
not be great. 


From the 1st August all sugar from the Dominican Eepublic {not 
including molasses and sugar sweetened goods) will be debarred entry 
into the United Kingdom on account of the bounties granted in that 
country. 
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ma:nueactuee op alcohol feom stjoae beet boots. 

By SlGMTTJNTD StEIN. 

(Sugar Expert, Liverpool.) 


In previous numbers of this Journal I have given several papers 
dealing with the manufacture of alcohol from sugar beet roots. This 
question has aroused, as I mentioned before, a very great interest in 
this country, and I have been asked to give more information, 
especially as regards the cost of a p)lant for the manufacture of such 
alcohol; and also more details about the profitableness of such an 
industry. 

As we knoAV, alcohol is now used more and more extensively on 
the Continent for lighting, heating, and motor purposes. This 
movement has also commenced, though slowly, in England. The 
British Chancellor of the Exchequer and the President of the Board of 
Agriculture have both been approached with a view to obtaining 
facilities for the manufacture of duty free alcohol. I am told that 
several Committees have been formed in this country for the purpose 
of agitating for the freeing of alcohol from all taxation, and for 
pushing the use of alcohol for lighting, heating, and motor purjDOses. 
The Automobile Club of Great Britain and Ireland, and the Auto- 
mobile Club in Leeds, the London Chamber of Commerce, the Society 
of Chemical Industry, .&c., are all doing then best to create an 
interest, and to establish the advantages of duty-free alcohol. 

The sugar beetroot is an excellent plant for the manufacture of 
this cheap alcohol in many ways. The great saccharine content to 
which the British farmers have brought beetroots during my many 
years’ experience, is a guarantee of the future prosperity of a British 
Sugar Beet Distillery, as the richer the roots are in sugar content the 
more alcohol will be produced, and the more profitable the business 
will be. The quantity of beet roots required for a distillery is not 
very large, and a few farmers could combine and guarantee to tlie 
distillery the whole supply of beetroots for the manufactxire of 
Alcohol. Many hundreds of farmers would be willing to supply tlie 
beetroots to a distillery at a price of £1 per ton, delivered at the 
factory. 

The capital required for such an establishment is not la,rge, and 
the works could easily be situated in the midst of ono of oixr large 
estates. I have been asked several times by different people in the 
countiy for estimates for the machiner}’’ and building for a distillery 
working sugar beetroots. I propose to give here an outline of such 
a distillery to work 60 tons of beetroots in 24 hours, and produce 
therefrom 1,000 gallons of pure alcohol (96| strength). 
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The installation of such a distillery would include the following 
machinery : — 

An elevator. 

Beetroot washing machine. 

One slicing machine. 

One diffusion battery (complete with all accessories). 

One refrigerator. 

Yarious vats for fermentation. 

One still (which is able to work 20,000 gallons of fermented juice 
in 24 hours, complete with all accessories). 

Different juice pumps ; for the fermented juice ; for distiller’s 
wash ; for water, &c. 

One steam engine. 

Yarious tanks for alcohol, &c. 

The cost of such an installation would come to about £5,000. 

In any case I should be glad to give interested parties the exact 
estimate and specification regarding such a distillery. 

B..vl.‘Uj^ce Sheet of an Alcohol Distilleey wobkiyg 
1,000 GALLONS OE (96 2) AlCOHOL PEE DAY, 

Dr. for a campaign of 120 days. Or. 



£ 

s. 

d. 

£ 

s. 

d. 

5,400 tons of sugar 




120,000 gallons of 



beets @ £1 per ton 




spirit @ Is. 3d. per 



(45 tons per day, 




gallon 7500 

0 

0 

120 days working). 

5400 

0 

0 

2,800 tons of pulp @ 



Y^orking expenses 




10s. per ton .... 1400 

0 

0 

including deprecia- 
tion 

2050 

0 

0 




Profit.. 

1450 

0 

0 




£8,900 

0 

0 

£8,900 

0 

0 


Taking the capital of this distillery at £8,000, the X)rofit wmuld 
thereupon be more than 18,^ on the invested capital. 

In the price of the sugar beetroots given above, there is a very 
handsome profit to the fax’mers themselves. If the latter would be at 
the same time distillers, they would obtain a treble profit, viz. : — 

1. From the cultivation of the sugar beetroots. 

2. By re-selling the pulp at inasouable prices. 

3. From the profit of the production of alcohol. 

As I emphasized in several pamphlets I have published before, the 
feeding value of the pulp (exhausted slices) is very great, and the 
farmers would also derive a great indirect benefit in cattle feeding. 
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CONSULAE EEPOET3. 


AtJSTRIA-HOTGAIiy. 


Sugar exported from Trieste in 1903 : — 


Quantities. 

Exported to. Metric tons. 

Austro-Hungarian ports 3,829’3 

Italy 1, 300-5 

Malta 4, no-? 

Turkey 71,741*5 

Bulgaria 2,997*0 

TripoH 2,940*8 

India 6,203*8 

Japan 7,229*1 

Total exportation in 1903 126,250*3 

„ „ in 1902 .. .. 200,075*8 

„ „ in 1901 175,604*3 


In Turkey and Egypt tkere was strong Eussian competition. The 
sugar export to Africa was stationary ; to Persia, diminishing. In 
J apan, Eussian and Grerman competition was very strong. 


France. 

In dealing with the French Budget for the year 1904 the Eeport 
states : — The following figures show the revenue from sugar : 


Amount. 

£ 

1902 6,935,000 

1903 (estimate) 5,372,000 

1904 ,, 5,487,000 


The estimate for 1903 will probably prove, however, to have been 
exceeded by over £500,000. Otherwise it would not have been 
possible to anticipate the figure given above for 1904, the whole of 
which year will see in operation the reduced internal duty designed 
to counteract the efiect of the abolition of export bounties, whereas 
only the last four months of 1903 were affected by it. The new duty 
is 25 fr. per 100 kilos., as compared with 62 fr. before September 1st 
last. It was estimated that sugar would be cheapened some 40 per 
cent, by the reduction, and that the home consumption would rise 
about 20 per cent. In round figures the pi'oduce of France and her 
colonies in sugar is about 1,100,000 French tons a year. The annual 
home consumption of late years has been between 420,000 and 

440.000 tons, the remaining quantity being exported, namely, from 

660.000 to 680,000 tons. A fall in sugar exports was, of course, 
inevitable. The forecast as to increased home consumption is being 
fairly realised, but the result of the abolition of bounties has been 
a falling~off in the sugar revenue of about £1,500,000 a year. 

Bnnhirh , — The results of the Brussels Sugar Convention, as far as 
the export of sugar from Dunkirk is concerned, have been most 
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marked, the figures in 1903 being only 33,564 tons compared witb an 
average of 1 51 ,892 tons during the five years ending 1 902. The Trench 
consumer has, however, to thank the Convention for a reduction of 
close upon 2d. per lb. in the retail price of sugar. The consumption 
is stated to have increased considerably in those countries which have 
adhered to the Convention. From September 1st, 1903, to the end of 
March, 1904, compared with the similar period ending March, 1903, 
it has been estimated that in Germany, Austria-Hungary, France, 
Belgium, Holland and North America there has been a total increase 
of about 16 per cent, in the consumption. In France the figures 
given are 446,052 tons against 270,298 tons in the corresponding 
period of the previous year. 

During the season 1903-04, up to March 31st, the production of 
sugar in France amounted to 768,442 tons, a reduction of 47,903 tons 
compared with the preceding season. On the other hand there has 
been a very large increase in the production of alcohol from beet. 
At the end of February (first five months of the season 1903-04) it 
amounted to 23,550,000 gallons against 10,830,000 gallons in the 
preceding corresponding period. 

It is reported that the acreage under beet this year will show a 
falling-ofi of from 15 to 20 per cent. 

Portugal. 

Ghinde. — There are two companies growing sugar on the Zambezi, 
one at Mopea, called the Companhia do Assucar de Mo 9 ambique, and 
the other the Sociedade Assucareira da Africa Oriental Portugueza. 
The latter started on January 1, 1899, with a Franco-Portuguese 
capital of ;£180,000. The factory is about 600 miles from Chinde, 
and leases 2,500 acres fz'om the Luabo Company. There are about 
10 to 12 Europeans of different nationalities, principally French, 
and from 1,300 to 1,400 natives employed on the estate, which has 
about 1,200 acres under cultivation. Irrigation and cultivation are 
carried on by the latest improvements the outdoor appliances being 
supplied by a British firm; the machinery for sugar manufacture is 
from France. 

The Portuguese Government allow 6,000 tons of sugar from the 
east coast, at a preferential tariff, to enter Lisbon ; anything beyond 
this amount pays full duties. As will be seen by the following table 
the limit has not yet been reached : — 

Quantity. 

1899. 1900. 1901. 1902 1903. 

Tons. Tons. Tons. Tons, Tons. 

Mopea .. 1,630 .. 2,560 .. 1,250 .. 1,792 .. 2,050 

Marromeu — .. 1,310 .. 300 .. 2,970 .. 1,200 

Total .. 1,630 .. 3,870 .. 1,650 .. 4,762 .. 3,250 
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No rum was manufactured in 1903, there being no market since the 
Boer war. The export duty is 1 per cent, ad valorem on sugar 
leaving this port. 

Extssia. 

Odessa District . — The manufacture of sugar, which had greatly 
advanced, received a severe blow at the end of 1903 by a fire which 
almost entirely destroyed the Odessa Company’s works. 

The internal market for Odessa is practically confined to the South 
of Eussia. The external market now includes Persia, where Eussian 
sugar can to some extent compete -with French sugar, but it must be 
supplied in so-called “ Marseilles loaves,” which are still the fashion 
in that country. 

The exportation of sugar to Persia from Odessa has been helped by 
the regular service to the Persian Grulf of the steamers of the Eussian 
Steam Navigation and Trading Company and by the opening of the 
new road from Enzeli to Teheran, but the beetroot sugar factory in 
Teheran is a formidable rival. 

The area under beetroot cultivation is this district is considerably 
less this year than in 1903, and this statement applies individually to 
each of the Governments included in it. According to statistics 
published in the “Yiestnik Finansov” No. 21 of May 23/June 5, 
1904, the total area under cultivation last year was 1,136,619 acres, 
while this year it has fallen to 965,021 acres. In the foim principal 
sugar-growing governments — Eharkof, Kiefi, Kursk, and Podolia — 
the reduction amounts to 16, 12, 19, and IT per cent, respectively. 


Chesta. 

Idfeivcluvang. — Imports of sugar : — 

Average, 

Five years 
1897-1902 
(excluding 

190l)). 19f'2. 1903. 

Owts- Cwts. Cwts. 

Foreign sugar .... 137,410 .. 265,834 .. 155,719 
Native sugar . . .. 129,856 .. 135,426 .. 88,580 

Wnlni . — The British Consul at Wuhu states — The trade of Wuhii 
being carried on almost entirely with other Chinese ports, and not 
with foreign countries directly, the foi'eign goods imported consist 
chiefly of re-exports from Shanghai, and it seems therefore 
unnecessary to notice them in detail. 

I would, however, call attention to the steady process by which the 
native sugar is being superseded by the foreign ” sugar from the 
refineides of Hong Kong and Swatow. The figures for the last five 
years bring this out clearly : — 
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Year. 

Foreign Sugar. 

Quantity. Value. 

Cwts. £ 

Native Sugar. 
Quantit 3 \ Value. 

Cwts. £ 

1899 

.... 123,390 . 

. 76,163... 

. 146,363 . 

. 99,555 

1900 . .. 

.. 106,435 . 

. 68,978 ... 

. 125,236 

. 90,665 

1901 

.... 135,430. 

. 91,289... 

. 107,213 . 

. 80,203 

1902 . . 

.. 188,360 . 

. 110,092 ... 

95,462 . 

. 58,698 

1903 

. ... 200,181 . 

. 123,776 ... 

. 90,673 . 

. 59,822 


Japak. 


Sugar was imported to tlie value of £2,140,282 as against £1,476,924 
in 1902. This large increase was entirely in raw sugar, for whidi 
tliere lias been an active market tbrougliout the year. In tbis trade 
tbe Dutch Indies have bad by far tbe largest share, as will be seen 
fi’om tbe following table : — 

Value. 

Germany. Hong-Kong. 

£ £ 

. 349,000 .. 317,000 .. 1 , 050,000 . 

. 899,000 .. 415,000 .. 1 , 110,000 . 

. 332,000 117,000 237,000 . 

. 283,000 .. 255,000 .. 157,000 . 


Year. 

1900 .. 

1901 .. 

1902 

1903 .. 


Dutch 

Indies. 

£ 

249.000 

280.000 

579.000 

975.000 


Philip- 

pines. 

£ 

178,000 , 

277.000 , 
. 105,000 

294.000 , 


Total. 

£ 

2 , 716,000 

3 . 419.000 

1 . 476.000 
2 , 140,282 


Tbe receipts from Hong-Kong were even less than in 1902. In 
former years tbe value of tbe Hong-Kong sugar trade with Japan 
often exceeded £1,000,000, and was seldom much below that figure. 
It has sufiered from tbe competition of tbe bounty-fed article and of 
tbe Japanese refineries. These latter receive encouragement from 
tbe Japanese Grovernment in tbe shape of a rebate on raw sugar, 
established in 1902, tbe duty of 27 sen per 133 lbs. being refunded on 
sugar below Dutch standard No. 14 if refined within a year. There 
are two refineries at work in Japan, one at Ozaba and tbe other at 
Tokio. According to the reports of these companies, their sales 
amounted in 1902 to 13,000 tons and 9,000 tons respectively. Both 
are increasing their plant, and a large refinery is being erected near 
Moji, which is expected to begin working this year. The Japanese 
demand for sugar is a constantly growing one, and time must elapse 
before the native refining industiy is in a position to satisfy it. 
Latterly, bounty-fed beet sugar has supplied the deficiency, but the 
situation should undergo a change now that bounties have been 
abolished in Europe. It is too early to judge how far theh abolition 
will permanently benefit the Hong-Kong trade with Japan. At 
present it looks as though it might help it, for since the abolition of 
the bounties in September last there has been a marked falling-ofi 
in the importation of German and Austro-Hungarian beet sugar. 


The British Consul at Shimonoseki reports : — At the end of 1902 
Osaka and Tokio refineries completed their arrangements for supplying 
the market in this district, and during the year under review did a 
fair business to the detriment of importers of refined sugar. The 
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q[uality and -price compared favourably witb Hong-Kong refineries, 
and with increased distributing facilities the demand for sugar refined 
in the country is bound to grow. 

A local refineiy established at Dairi, about five miles from Moji, by 
one of the largest sugar merchants of Kobe, has been completed, and 
at the time of writing (April, 1904) a consignment of raw sugar has 
arrived from Java. The raw material will be principally drawn from 
Java, whence direct transport has been much facilitated by the 
establishment of the ‘‘Java, China and Japan Line” of Dutch 
steamers, with regular 25 days’ sailings. The estimated turn-over of 
this refinery is 1,000 piculs (about 1,200 cwts.) per day, increasing to 
3,000 piculs. Apart from the opposition from the local refineries, the 
improvement in the price of silver has had an adverse effect on the 
importation of Hong-Kong refined sugar. 

Java. 


The British Consul reports : — The year 1903 proved to he a more 
prosperous one for Java than its predecessor. The sugar crop was a 
record one, the total reaching 883,020 tons, or nearly 35,000 tons in 
excess of the year 1902, and prices ruled considerably higher than 
during 1902. The results obtained, however, in the various divisions 
of the island were very dissimilar. In East Java, where the long dry 
monsoon referred to in my previous report was regarded as likely to 
prove unfavourable to the production, heavy rains fell early in the 
year, entirely altering the aspect of a:ffairs, and the quantity produced 
was 500,507 tons,, as against 463,364 tons in 1902 and 436,032 tons in 
1901. The increase in production amounted to about 8 per cent., 
although the area planted for 1903 was about 1 per cent, less than 
in 1902. 

In Mid Java heavy rains fell at frequent intervals during the 
milling season, and although the crop was the largest so far produced, 
being 228,604 tons as compared with 222,546 tons in 1902 and 
182,833 tons in 1901, the percentage of sugar in the cane was very 
disappointing. 

In West Java, where the w-eather was also unfavourable, the crop 
obtained from practically the same area as in the previous year 
amounted only to 153,907 tons, while in 1902 and 1901 the figures 
were 162,111 and 147,477 tons respectively. 

The following table gives the production in each of the past five 
years : — 

Quantity. 

Year. Tona. 


1899 .. 730,842 

1900 710,150 

1901 766,342 

1902 848,021 

1903 .... 888,020 
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The prices obtained were much more satisfactory than in the 
preceding year, the lowest point reached being the equivalent of 
7s. 3d. per cwt., as against 6s. 2d. per cwt. in 1902, 

Notwithstanding the low values of the last two years, only five 
mills in all Java have been compelled to close. 

Prospects for the 1904 crop are at present very uncertain. Too 
much rain has fallen in some districts, and in others drought has 
prevailed. Everything now depends on the weather conditions 
during the nest few months. 

The exports of sugar — from the 1903 crop up to the end of the 
year — to the United States show a falling-ofi, as compared with 
1902, of 156,049 tons, while on the other hand 61,227 tons more 
went to Japan, 38,289 tons more to India, and 37,589 tons more to 
China. Exports to the United Kingdom, which for some years have 
been practically nothing, according to the o£S.cial figures reached 
26,126 tons, but the actual quantity was probably somewhat more. 

In view of the uncertainty as to the continuance of the United 
States as the principal consumer of Java sugar, every eiffort is being 
made to increase the volume of trade with Eastern markets. 

Exports of sugar crop for year ending December 31st, 1903, 
compared with the years 1901 and 1902 : — 


Country. 

1901. 

Quantity. 

1902. 

190.3. 

United States 

292,169 . 

. 40o,368 , 

. 219,319 

China 

148,603 . 

. 134,033 . 

. 171,622 

Japan 

36,694 . 

. 47,458 . 

. 108,685 

Australia 

83,099 . 

71,717 . 

. 72,096 

British India . . .... 

14,936 . 

. 21,324 . 

. 59,613 

United Kingdom . . 

— 

35 . 

. 26,126 

British Columbia 

9,984 . 

. 10,648 . 

. 10,868 

Continent of Europe . . 

— 

. 1,596 . 

. 1,302 

Other countries 

23,561 . 

. 19,218 . 

. 34,950 

Total . . 

606,046 

711,397 

734,581 


PUBLICATIONS EEOEIYED. 


Die Chemie dee Zeckeeaiiten-.” By Prof, Dr. Edmund 0. von 
Lippmann. Friedr. Yieweg & Sohn, Braunschweig, Germany. 
2 Yols. Mks. 34. 

The third and enlarged addition of this work illustx’ates, in a striking 
manner, the rapid extension of knowledge in a comparatively small 
hut most important branch of chemical inquiry ; more new facts 
having been brought to light during the past ten years than in the 
preceding century. The enormous task of collecting and arranging 
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the new material has been undertaken and successfully accomplished 
by the author, and the present edition embodies the results of recent 
researches, to which copious references appear in the text. 

Space has been economised by assuming the reader to be familiar 
with the principles and practice of analytical methods, references to 
which are of a brief and general description. 

Part I., occupying the first volume, devotes over 1,000 pages to the 
glucoses, or monoses. Parts II., III., and lY. deal respectively with 
the di-, tri-, and tetra-saccharides, 388 pages in Part II. being 
occnpied with saccharose, or cane sugar. 

The second volume closes with Part Y., which contains much 
interesting matter under the following heads : — 

1 . Constitution, configuration, and synthesis of the sugars. 

2. The relations between the optical and other physical constants. 

3. The formation of sugar in the plant. 

4. The physiological importance of the sugars. 

The work is finely printed and carefully indexed, and forms a most 
valuable addition to the library of the sugar expert and chemist. 


Calculations used in Cane Sugae Pactoeies.” By Irving 
H. Morse. New York, John Wiley & Sons ; London, Chapman 
and Hall. 

This is a small book of seventy-five pages containing brief 
instructions for analysis, worked out examples of the principal 
problems which occur in sugar house control and detailed tables for 
simplifying these calculations; the formulae given include those 
necessary to find the available sugar in a juice or masse-cuite, and 
others useful in the control of crystallisation in motion processes are 
given ; the tables supplied are very complete but unfortunately for 
English workers the Ameiican gallon of 8-33 lbs. is adopted, the hook 
being written in the first place for use in Louisiana and Cuba. 


MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN GLISH. — ^applications. 

13833. S. Stein and M. Loewenthal, Liverpool. Improved 
matui/actuTe of sugar and other food for diabetics. 18th June, 1904. 

15297. Y. LeEWSEN, London. Process of manufacturing products 
from cornstalks, sugar cane and analogoits pithy stalks. (Complete 
specification.) 8th July, 1904. 
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ABRIDGMENT. 

15862. A. J. Boult, London. (A communication from tlie firm 
Br. Meyer’s Sohn, Tangermimde, Prussia.) Improvement in centri- 
fugal machines and the like. ITth July, 1903. This invention relates 
to centrifugal machines and the like, and has for its object the 
provision of means for accurate separation of substances of difierent 
weights in the centrifugal machine. 

GEEMAN. — ABRIDGMENTS. 

148971. Count Botho Schwerin, WeldenhoS, East Prussia. 
(Patent of Addition to Patent No. 124430, October 27th, 1900.) 
Frocess for the extraction of sugar hg means of electricity. 16th April, 
1901. By a modification of the process described in Patent 124430, it 
is possible to obtain the sugar as a colourless water-clear syrup 
directly in a form perfectly free from albumen, which syrup may 
•without furthur treatment be subjected to crystallization whereby a 
pure white product is obtained. The improvement leading to this 
result consists in employing at the porous negative pole a layer of 
carbon which need be only slight and is located between the wire 
gauze and the material. 

150364. Askan Muller, of Hohenau, near Vienna. A juice 
arrester for evaporating and boiling down apparatus. 16th Jan,, 1903. 
In order to separate the particles of juice from the vapour, there is 
imparted to the latter a whirling movement in a centripetal direction 
by means of a funnel shaped vessel provided with tangential slots 
arranged in the juice boiler. The thereby condensed particles of 
juice carried along in the vessel, unless they are ah’eady deposited on 
the bottom of the funnel, are caught in a brush arranged in the 
centre of the vessel, and returned to the other juice in the pan. 


Copies of all published specifications with their drawings in these 
lists can be obtained fi’om *W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
datei 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOBTS A.NB EXPORTS OP SUGAR (UNITED KINGDOM) 

To END OF June, 1903 and 1904. 

IMPORTS. 


Raw Sugars. 

Quantities. 

Values. 

Germany 

Holland 

Belgium 

France 

Austria-Hungary 

Java 

Philippine Islands 

Cuba .... 

Peru 

Brazil 

Argentine Republic 

Mauritius 

British East Indies 

Br.W. Indies, Guiana, &c. 
Other Gouutries 

1903. 

Cwts. 

1,802,718 

130,415 

604,949 

385,350 

1,322,727 

70,646 

174,473 

156,574 

65,186 

101,326 

222,170 

101,215 

466,333 

208,423 

1904. 

Cwts. 

3,607,137 

80,176 

166,624 

102,137 

676,136 

925,070 

523,654 

81,793 

255,172 

112,107 

708,236 

363,348 

1903. 

£ 

727,108 

49,006 

252,208 

171,612 

556,205 

25,285 

86,363 

69,393 

25,505 

44,176 

78,546 

36,491 

288,310 

94,479 

1904. 

£ 

1,592,954 

32,935 

70,600 

45,959 

305,200 

380,837 

234,828 

31,039 

93,355 

45,395 

454,173 

165,865 

Total Raw Sugars 

5,812,505 

7,601,590 

2,494,687 

3,453,140 

Refined Sugars. 

Germany 

Holland. ................. 

Belgium 

France i 

Other Countries 

7,023,726 

1,040,730 

74,865 

444,366 

504,299 

5,795,579 

1,554,612 

222,061 

1,105,531 

163,120 

3,641,671 

600,791 

43,555 

254,672 

247,962 

3,241,432 

911,987 

126,296 

599,977 

86,295 

Total Refined Sugars . . 
Molasses 

! 9,087,986 
' 748,019 

8,840,893 

869,088 

4,788,651 

142,134 

4,965,987 

160,729 

Total Imports 

15,648,610 

17,311,571 

7,425,472 

8,579,856 


EXPORTS. 



British Refined Sugars. 

Owts. 

Cwts. 

£ 

£ 

Sweden and Norway ...... 

12,904 

14,311 

6,728 

7,231 

Denmark 

50,420 

60,310 

27,674 

30,616 

Holland 

31,051 

27,679 

16.900 

14;354 

Belgium ...... 

4,303 

5,683 

2,138 

3,029 

Portugal, Azores, &c. 

4,005 

9,035 

2,457 

2,162 

4.798 

Italy 

5,422 

280,668 

2,467 

1,159 

Other Countries 

157,336 

169,714 

97,407 

Foreign & Coloniad Sugars. 

388,773 

276,711 

227,783 

168,594 

Refined and Candy 

20,953 

15,320 

12,612 

10,375 

Unrefined 

30,320 

53,820 

15,825 

29,377 

Molasses 

1,206 

634 

616 

343 

Total Exports ........ 

441,262 

346,485 

266,836 

198,689 




411 


UNITED STATES. 


(Willett ^ Gray, ^'C.J 
(Tons of 2,240 lbs.) 


1904. 

Tons. 


1903. 

Tons. 


Total lleceipts, 1st Jan. to July 2 1st . . 
Keceipts of Eefined ,, ,, ,, 

Deliveries ,, ,, 

Consumption (4 Ports, Exports deducted) 

since 1st January 

Importers’ Stocks (4 Ports) July 20th . . 

Total Stocks, July 2Vtli 

Stocks in Cuba ,, 

Total Consumption for twelve months . . 


1,108,650 . 

. 1,054,086 

314 . 

1,124 

1,097,569 . 

. 977,023 

983,347 . 

. 868,326 

23,242 . 

81,448 

166,000 . 

. 307,032 

107,000 . 

. 278,252 

1903. 

1902. 

2,549,643 . 

. 2,566,108 


CUBA. 


Statement of Exports and Stocks op Sugar, 1903 and 1904. 


1903. 1904, 

(Tons of 2,2401b8.) Tons. Tons. 

Exports .. 569,298 .. 896,073 

Stocks 368,397 .. 161,819 


Local Consumption (six montho) 

927,695 

19,950 

.. 1,057,892 

20,900 

■Stock on 1st January (old crop) 

947,645 

42,630 

.. 1,078,792 

94,835 

Keceipts at Ports up to June SOth . , 

... 905,115 

983,957 

Havana, June $0th, 190 4^ 

J. Guma.— 

-F. Mejtbr. 


UNITED KINGDOM. 


Statement op Impoiits, Exports, and Consumption for Six Months 
ENDING June 30th. 


Sugar. 

Refined ...... 

Raw 

Molasses 


1902. 

Imports. 

1903. 

1904. 

1 Exports (Foreign). 
1902. 1903. 1904. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

542,235 . 

. 454,399 .. 

442,045 

1,324 . 

. 1,048 . 

. 766 

403,485 . 
32,303 . 

, 290,625 .. 

380,079 

2,035 . 

. 1,516 . 

. 2,691 

. 37,401 .. 

42,454 

69 . 

. 60 . 

31 


Total 978,023 .. 782,425 865,678 


3,418 .. 2,624 .. 3,488 



Home 

Consumption. 


1902. 

1903. 

1004. 


Tons. 

Tons. 

Tons. 

Refined... 

642,197 . . 

428,098 . . 

453,293 

Refined (in Bond) in the United Kingdom 

. .. .. — 

— 

246,948 

Raw 


270,811 . 

62,650 

Molasses 


33,115 .. 

41,046 

Molasses, manufactured (in Bond) in XT.K 


— r 

31,170 

Total 

959,057 . . 

732,024 .. 

836,106 

Less Exports of British Refined 

14,603 .. 

19,439 .. 

13,836 


Total Home Consumption of Sugar 944,454 .. 712,586 .. 821,270 
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Stocks of SuoAii in Eukope at uneven dates, July 1st to 27th, 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1904. 

92 

693 

571 

269 

167 

1792 



1903. 

1902. 

1901. 

1900. 

Totals 

.. .. 1959 .. 

2062 . . 

1130 .. 

975 


Twelve Months’ Consumption of Sugar in Europe for 


Three Tears, ending May 31st, in thousands of tons. 
(From LicMs Monthly CirciiJar.J 


Great 

Britain. 

Germany 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

! Total 
1903-4. 

Total 1 
1902-3. 

Total. 

1901-2. 

1770 

979 

653 

451 

542 

4895 

3774 

4114 


Estimated Crop of Beetroot Sugar on the Continent of Europe 
FOR the current CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 

{From Zichfs Monthly Circular,) 

1903-1904. 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germany ...... 1,950,000 ..1,762,461 ..2,304,923 ..1,984,187 

Austria 1,165,000 ..1,057,692 ..1,301,549 ..1,094,043 

France 790,000 .. 833,210 ..1,123,533 ,.1,113,898 

Bussia 1,200,000 ..1,256,311 ..1,098,983 .. 918,838 

Belgium 210,000 .. 215,000 334,960 333,119 

HoUand ....... 125,000 .. 102,411 .. 203,172 .. 178,081 


Other Countries. 410,000 .. 325,082 393,236 . , 367,919 


5,850,000 5,552,167 6,760,356 5,990,080 
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NOTES AND COMMENTS. 


Elyth Bros., Mauritius, report shipments of sugar from August 1st 
to July 21st, 1903-04, as 217,942 tons, as compared with 148,922 tons 
for the corresponding period of 1902-03. 


The Future of the French Industry. 

The Ti/nes states that the fears for the future of the French sugar 
industry occasioned by the closing of foreign markets, and particularly 
the English, seem to have been dispelled the measures adopted 
and in particular by the reduction of the Excise Duty on home 
consumption from £2 Ss. to £1 per 220 lbs. During the nine months 
ending in June the French consumption increased by 50 per cent. A 
further marked increase is to be anticipated, as the beetroot crop 
has been excellent. Owing to the exemption from taxation of 
denaturahsed raw sugar used for cattle feeding and the almost 
complete exemption of that employed in breweries, the return of the 
sugar industry to a normal condition may he regarded as certain in 
less than a year’s time. 


Canadian Preference for Imported Sugar Machinery. 

In the Dominion House of Commons in July the Finance Minister 
announced some additional changes he proposed to make in the tariff. 
One item was the extension for another year of the clause allowing 
the free importation of sugar machinery. Molasses also is admitted 
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free ; but it must be brought direct from the country of manufacture,, 
to prevent mixing and adulteration. 


Chinese Labour. 

A good deal of political agitation has been occasioned of late owing 
to the introduction of Chinese labour into South Africa. Amongst 
the mass of correspondence a 2 )pearing in the press on this subject, a 
letter from Penang was reproduced in the Times, describing tlie 
system of Chinese labour in the Sti'aits. The writer, Mr. John 
Turner, a leading planter and member of the Legislative Council of 
that Colony, states : — 

Some 12 years ago a section of Caledonia Estate, Province Wellesley, was 
given over to Chinese coolies for cane growing, the estates buying the canes 
when ri 23 e. This proved a complete success, so much so that in the course of 
four years over one-third of the estate’s crop of some 6,500 tons was made 
from canes grown b}” Chinese in that w^ay. 

Encouraged by the success of Chinese as agriculturists, I secured two 
concessions of land for sugar estates, one in the Ivurau and one in the Teluk 
Anson district. These two estates now j)rodiice canes for a crop of between 
7,000 and 8,000 tons of sugar, three-fourths of which is grown by Chinese. 

Eor the manufactm-e of sugar the estates are equipped from Glasgow with 
machinery of the most powerful type made for that purpose, and to keep 
them supplied with all requirements the yearly bill from England amounts 
to a quarter of a million dollars. 

Eor the general working and management of these estates there are 4S 
Europeans, who derive their incomes solely from the estates, and in addition 
there are many Europeans wLo benefit both directly and indirectly from 
them. There is also a large staff of clerks and about 4,500 labourers of 
other nationalities, who are employed in the lighter work of transporting 
canes, manufacture of sugar, &c. 

It is worthy of mention that since these Chinese commenced growing- 
canes for us there have heeu no differences between them, and the estates’ 
authorities of any moment — not a single comi^iaint before the magistrate ; 
whereas with the Tamil coolies working in the same wmy there have been 
several. 

A Chinese coolie can and does cultivate acres of land, whereas a Tamil 
will work only 1 J, and that not nearly so thoroughly. 


Cuba’s Crop. 

As will be seen from a glance at Guma’s monthly report at the end 
of the journal, the Cuban crop has at last exceeded the million tons. 
The last occasion when these figures were passed was in 1895 ; but 
the subsequent war set hack matters so much that it has taken nine 
years to again equal that record. The present year’s total would 
have been larger still but for very unfavourable weather, a cyclone, 
accompanied by torrential rain, having swept oyer the island in June. 
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THE EEENCH SUBSTITUTE EOE EEEINING IN BONE, 


111 February last we dealt soniewbat fully with this subject, givings 
a brief history of the controversy since 1872 and a clear statement of 
the point at issue. The Convention of 1888 put it very clearly by 
stating that “the high contracting parties engage to levy the tax on 
the quantities of sugar intended for consumption without granting on 
exportation any drawback or repayment of duties, or any writing off 
which can give rise to any bounty.” 

The French Governient declines to adopt this system, in spite of the 
fact that every other country, party to the Convention of 1903, has 
done so. It insists on a provisional liquidation of the duty on the raw 
sugar entering the refinery in order to avoid deceptions and frauds 
which w’ould otherwise occur. For the last thirty years our Govern- 
ment have constantly urged, in reply to this plea, that from the point 
of view of an international agi*eement for theaboHtion of bounties such 
a system is no security; nor is it any security from the point of view of 
the protection of the French revenue. They have urged again and 
again, as the sole security, that duty should be paid only on the 
refined sugar which goes into consumption, because then the exported 
sugar, having paid no duty, will receive no drawback, and therefore 
no bounty. They took care that this principle was clearly stated in 
the Convention of 1888, and every country but France has now acted 
upon it. As we pointed out last February, so long as duty is paid on 
the raw sugar and drawback given on the refined exported, we have 
nothing to rely upon but the assurance of the French Government 
that their accounts are well kep)t. ‘ ‘ That is no international security ; 
and, moreover, the very fact of their clinging to a difficult, com- 
plicated and unreliable system, when an easy, simple, and secure one 
would better answer the purpose, must necessarily give rise to the 
very natural assumption that there is some hidden reason for so- 
tortuous a proceeding.” 

We are pleased to find our views entirely confirmed in an article in 
the Journal des Debats. The writer puts the matter very clearly. He 
points out that “ eveiy foreign legislation since the Brussels Con- 
ference levies the duty on going out of the refinery. By this means, 
the simplest of all, they have the advantage of taxing the sugar at the 
very moment when it goes into consumption. Thus every error, 
every dispute is abolished. The levying of the duty is simplified in 
the most perfect way possible.” He proceeds to explain that the 
project of the Finance Minister is quite different, and consists in 
levying the duty on the sugar entering the refinery, with an allowanoe 
for loss of weight of per cent., a verification of the products going- 
out, and a yearly inventory. This he regards as ofiering no better 
guarantee than that of simply levying the duty on going out, while it 
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presents nmneroiis causes of error, notably in tbe establisliment of 
annual inventories.” “ In fact,” lie concludes, “ the levying of duty 
on entering the refinery, while one portion of the sugar after being 
refined is exported, involves the existence of drawbacks. These draw- 
backs can constitute a bounty The French Government 

will be compelled, sooner or later, to adojit, like the other signatories 
of the Brussels Convention, the system of levying the duty on going 
out of the refinery.” 

This anticipation of the Journal des Debeds has unfortunately not 
been realised, or if it is realised it will have to be later rather than 
sooner. The Permanent Commission at Brussels has come to the 
amazing decision that though the French system is not in. strict con- 
formity with the terms of the Convention, it is to be permitted. The 
Journal des Fabrlcants de in its issue of the 17th iilt. , (piotes 

from the minutes of the twenh^-third sitting of the Goinmissitni, of 
the 10th March, 1901, to show why the Commission arrived nfc this 
decision. It appears that the French Delegate, M. Dedatour, declared 
that there was no drawback or return of duty. This, of course, is an 
entirely misleading statement. The sugar receives a certificate of 
export, a document which is bought and sold on the market, and 
appears in the daily Bourse quotations. It is in fact as good as a 
bank note. The other quotation is from a speech of M. Beaudiiin, the 
Belgian Delegate, who said : ‘ ‘ Perhaps this system is not in principle 
the absolute carrying out of refineiy iu bond ; but, in effect, the 
object aimed at by the Convention is attained; it is impossible that 
any quantity leaving the refinery can escape the duty.” The honor- 
able Delegate entirely misses the point. Whether sugar will escape 
duty depends entirely on the strictness of the superiidsion. But if no 
duty were paid and no drawback given it would be immaterial, from 
the international point of view, whether the supervision were strict or 
lax. On the other hand, from the international point of view, it is 
impossible to rely only on a supervision the strictness of which it is 
impossible to verify. And yet these are the arguments which, accord- 
ing to the Jommal des Fabricaiits de Sucre^ sufficed to satisfy the 
Permanent Commission. 

The Journal OfficiA of the 15th ult. gives the text of the Decree 
determining the obligations to which the refiners will be subject in 
earrying out this supervision. It is clear from our previous ex- 
planations that even if this Deoi'ce established an absolutely perfect 
supervision, it would not in any way remove or diminish the 
fundamental objection to the system. It is not refining in bond, and 
therefore no supervision can possibly make it so. A system of super- 
vision however perfect on paper is not necessarily perfect in })vactic6. 
Any criticism of this Decree, therefore, has no bearing on the main 
question. Still it may be interesting to give a brief glance at some of 
its provisions. It is instituted in order to carry out the provisions of 



417 


Article lY. of the hiw of 9th July, 1904, which says that regula-- 
tions shall cleterinine the obligations of the refiuers “ Conceniiiig' 
especially the form and coiiti'ol oitlia deni nr at ions as to deliveries from 
the refinery and as to the quantities existing at the stock-taking*.’’ 
This shows that a considerable part oE the siiporvisioii takes the form 
of receiving declarations” from the refiners. These declarations are 
to be “ controlled.” All will depend on how this is done. According 
to this Decree the raw sugar entering the refinery will be verified by 
the excise officers, who ‘‘^will proceed, if it is neoessnrjj, to weigh it 
and take samples for analysis.” As to the sugar leaving the refinery, 
everN" delivery will be "‘verified” by the officer “by means of 
weigniiig, counting, reconnaissance of tare, itnder conditions determined 
hy the adtnini strati on Everything depends on those conditions, 
which seem to be left an open question. “ Bach package or group of 
packages presented for verification is accompanied up to the moment 
of leaving the factoiy by a bulletin bearing a number and ‘issaed hy 
the refiner. This bulletin, indicating according to the kind of package 
the net weight of sugar contained in it, is examined (vise) by the- 
officer at the moment of verification,” “The refiner establishes a 
delivery sheet reproducing the indications of the above-mentioned 
bulletin, and mentioning, according to the nature of the package, the 
net weight of each load. This sheet, examined (visee) by the officers, 
accompanies the load up to the door of exit, where it is handed to the 
supervising agent ; this last assures himself, by a summary verifica- 
tion, of the agreement between the load and the indications of the 
delivery sheet.” All this appears to amount to looking at the 
documents issued by the refiner. If the duty were levied on the sugar 
going out the method would be a very different one. To show how 
vague the system is, the Decree goes on to say : “ In case of suspicion 
of fraud or presumption of error, a superior officer charged with 
verification, or the head of the service of the refinery, may have the 
carts unloaded in his presence and a fresh weighing of the contents of 
these carts.” Gan anyone imagine for a niouient that such a method 
as this would be pursued if it were a bonded warehouse with duty 
chargeable on delivery ? In that case the excise officers and their 
clerks would keep their own accounts, weigh and tare the goods 
themselves, and debit the duty accordingly. It is clear that in the 
French refinery it is the refiner who keeps the accounts and the- 
excise officer who only looks at them. Th(3 Decree continues : “At 
the end of the day the refiner recapitulates the indications of the- 
delivery sheets on a printed form which the administration furnishes 
.him with for this purpose. This printed form, in duplicate, is signed 
and certified by the agent of the administration and by the refiner. 
One is preserved by the refiner and the other by the adrninistration.” 

All very pretty, but it is not refining in bond or anything like it. 
There is much more of the same kind. In the yearly stock-taking 
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the refiner shall, ia the course of the operations, declare the weight 
and analysis of all the products existing in each factory or ware- 
house.” 

There is one yery remarkable Article in this Decree. We related in 
our former article how the French Grovernment at one time carried 
out what they were pleased to call excise supervision, not by weighing 
the rehned sugar when it left the refinery, but by examining the 
molasses and seeing that the quantity of sugar contained in it 
corresponded with the deductions established by the analysis of the 
raw sugar. The French Government say that they are now going to 
weigh the refined sugar as it goes out of the refinery. If so, there is 
no need to go through any such grotesque operation as has just been 
described. And yet we find, in Article 15, full directions for carrying 
out the same operation. The account is to be debited with '‘the 
quantity of sugar corresponding with the deductions allowed for salts 
and glucose from the polarization of the raw sugar introduced. This 
debit is discharged by the quantities of crystallizable sugar and 
glucose contained in the molasses delivered as molasses, and in the 
molasses of the vergeoisesJ' Why is this ridiculous and impracticable 
substitute for weighing the deliveries of refined sugar to be retained 
now that they profess to adopt a most strict and thorough weighing 
of all sugar leaving the refinery ? 

This decree is full of these elaborate pretensions, but it is difficult 
to find any simple statement that the sugar delivered will always be 
sampled, weighed and tared by the Excise officials themselves. On 
the contrary, as our quotations show, there is every reason to suppose 
that the accounts will he kept entirely by the refiner and merely 
exhibited to the officials. If not, why should provision be made for 
unloading and iweighing a delivery ‘‘in case of suspicion of fraud 
or error?” 

This decree merely emphasises the original objection to the system. 
If the sugar were refined m ho7td the whole refinery would he treated 
as a bonded warehouse, and deliveries from it would take place under 
the ordinary rules and conditions of a bonded warehouse- Simplicity 
would he substituted for this pretentious elaboration, duty would be 
paid only on the sugar when delivered for consumption, and all sugar 
destined for exportation would he shipped without claiming any 
drawback, and therefore without receiving any bounty. 


At the Ormskirk (Lancashire) Agricultural Show, on August 27th, 
some of the local farmers exhibited beetroots grown by themselves. 
These were of a very satisfactory character. Mr. Sigmund Stein was 
one of the judges. 
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THE EUTHEE EOE THE WEST INDIES. 

The West India Committee Circular sounds a note of warning on 
the clanger to West Indians of any continuation of a laissez fa ire 
policy. It rightly points out that while the Brussels OonTention has 
put a stop to unfair competition of beet sugar, it has also giyen a 
fillip to other cane producing areas, of which the latter will not be 
:slow to take advantage. Our contemporary says : — 

‘ ‘ With every prospect of fair prices in the sugar market for some 
time to come, we cannot too strongly urge upon the West Indian 
proprietors the necessity for seizing the opportunity which clearances 
will afford of doing their utmost to strengthen their position, and 
that of the West Indian sugar industry generally, by improving 
their properties, both as regards factor}^ and cultivation. It is too 
much, we are afraid, a feature of life in the tropics to deal only with 
the present, and to be blind, to a greater or less extent, to the progress 
of events in the outside world. Climate and life in the tropics are 
anything but favourable to the exercise of cool reason, and the 
glitter of profitable i)rices is too often taken as indicating a permanent 
instead of a passing condition. We do not hesitate to say that, in 
many instances — and we allude especially to Barbados and the smaller 
Islands — the occasional paying price of sugar has, during the last 20 
years, actually retarded the development of the industr3\ The 
necessit}^ for improvement seems to many to disappear with the 
appearance of profits, and schemes for cheapening production are 
dropped, or, at any rate, only kept alive in a half-hearted manner. 
As has been pointed out in a previous issue of the West India 
Committee Circular ^ the competition which the West Indies will have 
to face will not be that of the beet industry alone, but principally of 
cane from other and newer sugar-producing countries. Unless, 
therefore, the West Indian proprietor puts his house in order w^hile 
the oppoi'tunity is presenting itself, there may he no further chance 
given him of doing so. A start has been made in the right direction 
by the erection of a small central factory in Antigua, and we cannot 
too strongly imge that the Barbados central factory schemes should 
once more be taken up and carried to a satisfactorj" end. It has been 
too much the custom, in dealing with centiul factories in the smaller 
Islands, to treat the question as being one still in the expeiimental 
stage. The lines, however, on which they should be constructed and 
organised are so very well known that the questions left to he decided 
are purely local and should admit of easy and satisfactory settlement. 
The Factory question is but one of the points in which the position 
of the sugar industry can he strengthened, and we sincerely trust 
that the golden opportunity which is now presenting itself will not be 
allowed to pass by without its being fully utilised.” 
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THE BEITISH ASSOCIATION’S ANNEAL MEETING. 


AgBIGULTUBAL SUB-SEGTIOy. 

The auaiial meeting of the British Association was held this year 
at Cambridge, Tvheii the President was the Prime Minister, the Eight 
Hon. A. J. Balfour, M.P. On this occasion a siib-section of the 
Botanical Section was formed to deal with agriculture. The chair- 
man was Br. William Somerville, and his opening address was 
devoted to the coiisiileration of subjects which have received attention 
of late at the hands of scientific investigators. His paper (as reported 
in the Trmes) was as follows : — 

In an introductory review, Hr. Somerville pointed out that 
although agriculture had only now been elevated to a position of 
semi-independence in the progTamnie of this Association, it had, in 
the aggregate, received much attention at the meetings inaugurated 
with that at York in 1831. In the account of the first meeting 
in Cambridge in 1833 they found a report by Bindley on the 
Philosophy of Botany, two of the items iu which were of interest to 
students of rural economy. Appareutl}" at that time much attention 
was being given to the mode of the formation of wood. Two theories 
appeared to have divided botanists — the one that wood was organised 
in the leaves, and sent down the stem in the form of embryonic 
but organised fibres, to be deiDOsited on the surface of wood already 
formed. The other theory wms that wood w^as secreted /h situ by the 
hark and older wood. It w'tis to the former of these theories that 
Lindlev’' gave his adherence. Although this problem had ceased to 
interest, the same could not be said of another subject discussed 
the same report — namely, the so-called ‘‘fa?cal excretions” of plants. 
Bindley attributed to Macaire the demonstration of the fact that all 
plants parted with a fsecal matter by their roots. These excretions ho 
held to be 2 }oisoiious, maintaining that, although plants generated 
poisonous secretions, they could not absorb them by their roots 
without death, concluding that ^‘the necessity of the 3‘otation of 
ci’ops was more de|)endent upon the soil being p(jisoned than upon its 
being exhausted.” He indicated the lines along which investigation 
might with advantage jiroceed, one of the <]^uestions 2 )ut forward 
being *‘the degree in which such excretions are poisonous to the 
plants that }uolcI them, or to others.” The subject of harmful 
excretions had recently obtained renewed attention through the work 
being done at the Woburn Fruit Station. No point had received 
more striking demonstration there than the harmful infiiience that 
growing grass exerted on fruit trees. It had been shown that this 
prejudicial infiuence was not due to the withdrawal of moisture, to the 
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curtailment of supplies of plant food, to iiitorferenco witli aeration, or 
to modificatioiis of temperature. In Mr. Pickering’s opinion, “ the- 
Gxclusion of all tliese possible explanations drives us to believe that 
the cause of the action of grass is due to s<-)nio directly poisonous 
action which it exerts on the trees, possibly through the intervention 
of bacteria, or possibly taking j^lace more directly.” It wus satisfac- 
tory to know that the subject, w^hich was of considerable scientific 
and practical importance, wms likely to be vigorously followed up. 

AeTIFICIAL kLVNUEES. 

In the early forties attention was being directed to a subject that 
even now had a great attraction for agriculturists — namely, the 
stimulating and exhausting* effect of artificial manures, especially 
nitrate of soda. Daubeny suggested that manuring should be under- 
taken on a system of bookkeeping — on the one side being eiitei*ed all 
the items of plant food taken out by crops, and on the other all that 
applied in the form of manures, the two sides of the account being* 
made to balance. This theory of manuring wms distinctly suggestive, 
and often fitted in rather remarkably with actual practice. But they 
now knew that much of the plant food offered in manure never 
entered the crop at all, so that the balancing* of the account was due 
almost as much to chance as to calculation. During the fifties the 
volumes of the association contained several important contributions 
from the two distinguished Englishmen to whom the world’s agri- 
culture owed so much, Lawes and Gilbert. Their first contribution 
w'as made in 1851, and dealt with Liebig’s mineral theory. Tiiey 
drew upon their I'icli store of experimental d(ttn to prove that the 
yield of wLeat was much more influenced by ammonia than by 
minerals, and thej" gave it as their deliberate opinion that the 
analysis of the crop wms no direct guide whatever as to the nature of 
the manure rei|uired to be provided in the ordinary course of agri- 
culture. Eield experiments or demonstrations, which had been suclx 
a prominent feature of the educational work of the past decade, 
appe'arcd to have been first introduced at the meeting of the Associa-- 
tion in 1861 by Dr, Yoelcker. While agricultural subjects had 
claimed a considerable share of the time of the Association, forestry 
had not been altogether overlooked. As early as 1888 they found 
attention being directed to what of recent years had ctmie to be a 
burning question—- namely, the maintenanoe of our timber supplies- 
Oaptain Cook estimated that “ 100,000 acres of waste taken from the 
Grampian Hills for the growth of larch would in two generatioiis not 
only supply the ordinary wants of the country, but. enable us to- 
export timber.” Assuming a rotation of 80 years, this estimate 
postulated that the produce of some 1,200 acres, of a value, of about 
£120, OOt), was sulfiGieiit to make ns independent of foreign supplies. 
Such was the estimate of 1838. In 1904 Dr. Schlich, in his volume- 
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on “ Forestry in tlie United Kingdom,” after making allowance for 
woods like mahogany, teak, &c., which could not be grown here, 
came to the conclusion that “ if all these items are added up we find 
that we now pay for imports in timber .... the sum of 
£27,000,000, all of which could be produced in this country.” 
Assuming as before that the value of an acre of mature forest was 
£100, this meant that our imports were drawn from 270,000 acres, 
and to maintain our supplies merely at their present level a forest 
•area of more than 20,000,000 acres, worked on an 80 years’ rotation, 
was necessary. 


Farmyard Manure. 

Those who had followed the progress of agricultural science in 
'Germany must have noticed how much attention had been given 
during the past ten years to investigating the changes that took place 
in farmyard mannre during storage under varying conditions. The 
stimulus and funds for this work had for the most part been supplied 
by the German Agricultural Society, which in 1892 resolved to carry 
through an exhaustive inquiry. For this purpose it enlisted the 
co-operation of several of the most fully equipped stations in the 
•empire, and the reports that had appeared bore testimony to the in- 
dustry and analytical ingenuity that had been brought to hear on 
this important subject. The experiments were originally designed to 
■extend over four years, the first, 1892-93, being devoted to prelimi- 
nary, chiefiy laboratory, experiments ; the others to work on a scale 
more in accordance with farm practice. The subject had been found 
io bristle with difficulties, and the results obtained with small 
quantities of manure, or in summer, had not always been confirmed 
with large quantities of manure, or in winter. In 1897 he published 
an account of the more important results obtained up to that time, 
•confining himself chiefiy to questions of temperature and the loss of 
organic matter, and the conclusion arrived at was that ‘‘ none of the 
conservation agents usually employed appears to have any reiy 
important infiuence on the decomposition of farmyard manure.” 
‘Since then several important reports had appeared. The general 
conclusion arrived at, and clearly expressed by Pfeiffier, was that 
excessive loss in manure could be best avoided by storing it in a deep 
mass in a water-tight dungstead placed in a well- shaded situation, 
in which the material was firmly compressed. The necessary com- 
pression could be secured in various ways, perhaps most conveniently 
and effectively by the means of the treading of cattle. The use of a 
considerable proportion of moss-litter was strongly recommended. 
This substance not only absorbed and retained the liquids, but, being 
acid, it fixed ammonia. In the absence of moss-litter, loamy soil 
tich in humus would prove a useful substitute. 
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Chemical Fixation of Atmospheric Nitrogex. 

It had for long been the dream of chemists to discover, or 
■welcome the discovery of, a chemical process, capable of industrial 
application, by which the nitrogen of the air could be made 
available to replace or to supplement the rather limited sup- 
plies of nitrogenous manures. Sir ‘William Crookes looked hope- 
fully to electricity to solve the problem. He pointed out that 
wuth current costing one-third of a penny per Board of Trade unit a 
don of nitrate of soda could be produced for £26 ; while at a cost of 
one-seventeenth of a penny per unit— -a rate possible when large 
natural sources of power, like Niagara, were aiailable — the cost of 
such artificial nitrate of soda need not be more than £o ]ier ton. Dr. 
von Lepel, in giving an account of recent work on this subject to the 
winter meeting of the German Agricultural Society in February of 
ihis year, put the cost of electric nitrate, as compared with Chile 
nitrate, in the proportion of 24 to 39. Good progress would also 
■appear to have been made in another direction in the commercial 
fixation of atmospheric nitrogen, and a short account of the results 
was communicated by Professor Gerlach, of Posen, to the meeting of 
"the German Agricultural Society already refeired to, and was pub- 
lished in the same issue of the “ Mittheilungeii.” So far as one 
might judge from the information available, it would appear that 
■agriculture would not have long to wait till it was placed in the 
possession of new supplies of that most powerful agent of production, 
nitrogen, and Sir William Crookes would see the fulfilment of his 
prediction that “ the future can take care of itself.^’ 

Nitragix. 

A few years ago much interest was excited in this and other 
■countries by the announcement that the scientific discoveries of 
Hellriegel and Wilfarth had received commercial application, and that 
the organisms of the nodules of the roots of Leguminosae could he 
purchased in a form convenient for artificial inoculation. The specific 
■cultures placed upon the market were largely tested practically and 
experimentally, hut the results were such as to convince even the 
patentees, Nobhe and Hiltner, that the problem which promised so 
much for agriculture had not been satisfactorily solved. Since that 
time, however, investigator’s had not been idle, and the present 
position of the subject was to be found in a recent report by Hiltner 
and Stormer. The nitragin put on the market a few years ago was 
used in two ways, being either applied directly to the fields, or mixed 
with water and brought into contact with the seed before sowing. 
Under the former method of procedure an increase of crop was 
•obtained only when the nitragin was used on land containing much 
humus. The explanation given for failure under other conditions 



'was that tlio b-.icteria artificially introduced perished for want of food 
before the logniaiiious seed germinated and produced plants. Failure 
of the nitragin to ehect an improvement in the crop when it was- 
sprinkled on tke seed was now^ believed to be due to the action of 
secretions prod need by the seed in the early stages of germination. 
This difficulty 'wnis found to he got over bj' moistening the seed and 
allowing it to sprout before the nitragin wus applied ; but manifestly 
such a procedure would always be difficult, and often impossible, to 
carry out in practice. The object, however, would appear to have 
hee,i gained in another waiy — namely, by cultivating the bacteria in 
a medium that imparted to them the necessary power of resistance. 
Such nourishment might take various forms, but that which gave the 
best results consisted of a mixture of skim milk, grape sugar, and 
pepton, and it was in this medium that the organisms of the nitragin 
now distributed were cultivated. 

lilPEOVEMENT OP YaE-IETIES OF OllOPS. 

Speaking generally, the attention of agricultural investigators 
during the oO years had been directed more to manurial and 
similar ])rol)lcms than to the improvement of the yield of crops 
through the agency of superior varieties. This, it seemed to him, 
was the outcome of the tradition that agricultural science was based 
upon chemistry, using the term in its old-fashioned and restricted 
sense, and as a consequence fanners had looked principally to the 
chemical laboratory for light and leading. It was true that much 
excellent work had been accomplished from the botanical side, but 
this had been performed rather by farmers, seedsmen, or amateurs- 
than by trained botanists. But fortunately the botanist was now 
getting his opportunity, and the ]mssibilities before him were suffi- 
ciently attractive. Judging by the results that had been obtained, it 
would appear that wide divergencies as regards yield, nutritive 
qualities, resistance to disease, and other important properties existed 
between varieties of the same plant-species ; so much so, that atten- 
tion to the relationship between variety and locality would appear to 
one of the most important matters to wffiich a farmer could give 
consideration. But it had been found that new varieties were fre- 
quently nnstalde, reverting rather rapidly to an unsatisfactory form, 
or displaying a lack of ])ower of resistance to disease. It therefore 
became necessary constantly to be producing new varieties to take the 
place of those that were worn out, and it seemed reasonable to antici- 
pate that the professional botanist would take a much larger pait in 
this work than had been the case in the past. Isot only was the yield 
of a crop greatly influeiiced as regards quantity and quality by the 
variety of see* I employed, hut, as was well known to practical farmers, 
the local origin of the same variety of seed had a marked induenoe 
on many properties of plants (vigour, resistance to disease, and 
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resistance to frost, and to weather generally), and these properties 
quickly reacted on the yield. 

Joiin't or Co-operatiye Work. 

In conclusion, he urged that it was by systematised co-operative 
effort that the practical value of an idea was tested, and that the 
knowledge was made available and accoptalde to tlie workaday 
farmer. Various objections had been urged against field experiments, 
and it need not be denied that they were incapable of supplying a 
satisfactory answer to many scientific questions. Such experiments 
were exposed in no small degree to the disturbing influences of 
inequalities of soil, irregular cultivation, the attack of animals, and 
the vicissitudes of climate; but when reasonable precautions were 
taken to guard against these, and given a sufficient number of tests, 
the results of field trials were of the highest value as a guide to 
practice. Apart from attention to the preliminary details of 
the scheme, and to care in carrying it out, the main point to aim at 
in field trials was to have them so frequently duplicated or repeated 
that the distiiihing factors inseparable from field work would be 
largely eliminated. One of the largest and most successful agencies 
in co-operative demonstrations was to be found in Canada, where, 
during the past nine years, an average of 37, 000 farmers had annually 
received small parcels of improved seeds through the Government 
experimental organization directed by Dr. Saunders. It was claimed 
that the financial results to the country as a whole ran to many 
millions of dollars, and there seemed to be no reasonable doubt as to 
the accuracy of the statement. In his opinion one of the best pieces 
■of work that had been done in this country in recent years was the 
preparation of the scheme of joint experiments by the Agricultiual 
Education Association. The problems set for solution under that 
scheme were of the simple, direct, j)ractical kind that field work was 
thoroughly qualified to deal with. But the essence of success lay in 
the power of numbers, and the control of this factor rested with the 
members of the association themselves. Most of the members of that 
association were not only investigators hut also teachers, and many 
of the institutions that they I'epresented had recognised the advan- 
tages of keeping in touch with their past pupils through the agency 
of collegiate associations. These old students, it seemed to him. 
represented a large mass of most valxiable material for carrying 
tlirough co-oj^erative experimental work of the class referred to, and 
he was convinced that the agriculture of the country would benefit in 
no small degree were this powerful agency fully utilized. 


In Madagascar, a tax of 15 fr. per hectare is levied on all laud on 
which sugar is grown. 
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SCIENCE IN SUGAE PEODUCTION. 
By T. H. P. Heeiot, E.C.S. 

f Continued from, poffe S71.J 


4 . Hantieactuee. — ( Conti n u ed , ) 
fcj Concentration of the Juice to Byriip, 

In the preceding stages of manufacture we have shown how 
dii^erences in the physical structure of the raw materials, or in the 
chemical composition of the extracted juices, have led to different 
methods of treatment in the two industries ; in the operations which 
follow, these peculiarities practically disappear. 

As the preliminary chemical treatment of the juice has for its 
object the separation of impurities without iniluencing the dissolved 
sugar, we have now to examine the more essential operation of 
extracting dry sugar from the purified liquid by evaporating the 
solvent, water. In modern practice it is found convenient to conduct 
the evaporation in two stages ; the dilute juice being first reduced 
to about one-thhd its volume of syrup containing some 60% of 
water in which the whole of the sugar remains dissolved, and, 
secondly, the syrup is concentrated to a semi-solid mass containing 
only from 5 to S | of water. 

In the present paper we imoceed to review the methods and 
appliances employed for concentrating juice to the state of syrup, 
and to show that this apparently simple operation requhes to be 
conducted on scientific principles. 

The continuous boiling of the juice is, unfortunately, accompanied 
hy certain changes in the dissolved sohd matters, which may first he 
briefly considered. 

Inversion , — Perfectly di’y sucrose can be heated, without decom- 
position, at temperatures considerably above 100^ C, but, in the 
presence of water, 95 parts of the former slowly combine with five of 
the latter to form 100 parts of uncrystallisable sugar called glucose ; 
this change, known as “ inversion, is proportional to the temperature 
and duration of the heating. Although comparatively slight in the 
case of pure solutions of sugar, it is greatly facilitated by the presence 
of free acids and certain salts. 


Coloration , — Simultaneously with the formation of invert sugar, 
the iuiee, or syrup, darkens in colour during prolonged heating- 
owing to the action of Hme on glucose, and, unless special precautions 
are mken to prevent overheating, the sucrose itself becomes 
deconhposed with the formation of caramel. 


^^^^^Tecipitation , — Certain Hme salts, and other mineral substances, 
present in the purified juice, become insoluble when the liquid is 
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concentratod, so that the resulting sjuup is invariably turbid and can 
only be rendered bright and clear by tiltration. 

The Cane. 

Direct Heat. — Before the axDplication of steam as a source of heat 
the juice was boiled in shallow vessels heated from below by a naked 
fire. In the “ Copper wall” the furnace is connected to a chimney by 
a brick flue supporting a line of four or five copper pans built into 
the masonry, so that their bottoms project into the hue. These pans 
were sometimes of uniform size, but, more generally, of diminishing 
capacities, the smallest pan or ‘'striking t cache” being situated 
directly over the furnace. The latter was fired with sun-dried 
megass and wood, and the flames, passing to the chimney, were thus 
brought into contact with the bottoms of the coppers. Dilute juice- 
entered the pan furthest from the furnace, was partially evaporated, 
and transferi’ed by a ladle to the second pan, and so on, each pan 
being supplied from the preceding one, and all boiling simultaneously. 
The juice supplied to the first pan was thus gradually brought to 
a state of syrup in the last at a temperature of about 240° F. 

Of the total heat evolved by the fuel, the greater i^art escaped up the 
chimney, another portion being absorbed by the brickwork, and only a 
small balance remained available for heating the coppers. But this 
residue of useful heat was generally^ excessive and heated the coppers 
to a much higher temperature than their contents, causing serious 
destruction of sugar by local overheating. Formerly, the syrup was 
by inversion must have been ruinous. Fornierly% the syrup was 
further evaporated to the final, or crystallising point, before being 
removed from the striking teache, but, with the advent of the 
“vacuum pan” (to be shortly described) the copper wall was solely 
employed for the concentration of the juice to syrup, the latter being 
then boiled at a lower temperature by means of steam. 

As a method of evajioration the old copper-wall hardly merits 
description, hut for its historical interest and the extreme reluctance 
with which the planters have abandoned its use. It is not to the 
credit of the West Indian industry that this wasteful system of 
evaporation may still be met with, although, happily, the larger 
factories have profited by the more scientific methods adopted in the 
rival industry. These methods must therefore be described under 
the following section. 

The Beet, 

Direct Heat. — For a period of over 30 y^ears the beet industry 
adhered to the method of evaporation described above, and at a greater 
disadvantage, because the refuse from the beet could not sexwe as 
fuel, consequently, some 40 odd tons of coal had to he burnt in order 
to extract eight tons of sugar from 100 tons of roots, and beetroot 
sugar was a luxury which only the rich could afiford. 
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Higii PiiESSUiiE Steam.— Whilst the industry yet in its 

infancy — there beino* only 60 French factories in actual operation— 
the idea of evaporating juice hy means of steam-heat was independently 
proposed by two Frencli engineers. M.M'. Moiilfariiie and Peccpier, in 
the year PS2S, their idea being to heat the juice indirectly by burning 
the fuel under a steam boiler, in which the heat value of the fuel 
could he much better utilized than when directly applied mnler the 
evaporating pans. The steam was conveyed from the boiler by pipes 
terminating in coils or grills immersed in the juice in the e^'aporating 
■pans. By this means the heat absorbed from the fuel the boiler 
is locked up or rendered latent in the steam until the latter, by 
condensation in the coils, yields up its heat to the juice and returns 
to the boiler in the form of condensed water. Such C(dls form heating 
surfaces because the latent heat of the steam is conducted across the 
intervening metal wall of the coil, which heats the evaporating liquid 
in contact with its external surface. 

With the old type of boiler then in use the coal consumption was > 
thus reduced hy one half, namely, about 20 tons per 100 tons of roots 
wmrked. But even with a good boiler it is only possible to utilize 
about two-thirds of the total heat evolved hy the fuel, the balance 
being lost in the flue gases escaj)ing up the chimney, by radiation, 
faulty stoking, etc. 

Multiple Effect Evapokatiok xjkdeii PiiESSUEE.— In 1829 
Pecquer conceived a more economical sj^stem of evaporation, involving 
a novel principle, which consisted in utilizing the influence of pressure 
on the temperatures at which liquids boil in order to multiply the 
efficiency of a given weight of fuel. To explain the practical 
application of Pecqner’s system we will take the simplest case of the 
evaporation of pure water in two boilers (double effect). Instead of 
heating each boiler by a separate furnace, he applied direct fire to one 
only, and heated the second boiler by the steam produced from the 
first. For fhis purpose the lower part of the second boiler was fitted 
with a tubular heating surface into w'hich steam was conveyed from 
the first boiler by means of a pipe. His second boiler was an open, 
evaporator in which the water boiled at 212^ P., whereas the first 
was closed in such a manner that the steam could only escape into the 
heating chamber of the second. Under these conditions the steam 
produced in the first ves.sel heats the water in the second, but in drder 
that the water in the latter should be kept at the boiling point, it is 
essential that the steam coming from the first should have a higher 
temperature than 212° F. This is effected in Pecquer’s system because 
the condensation of the steam from the first boiler becomes less perfect 
in proportion as the temperature of the water in the second approaches 
the boiling point. There I'emains, therefore, some nncondensed 
vapour which exerts its pressure upon the water in the first boiler, 
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the effect of this pressure being to raise the boiling point of the water 
and the temperature of the steam passing to the second boiler. Hence, 
in Pecquer’s double effect we find the water boils at 212° P, in the 
second vessel (working at normal atmospheric pressure), but at, say, 
249 ° P. in the second, which we will assume to work at a pressui’e of 
two atmospheres. 

The advantages of this system are much more obvious in the case of 
triple- and quadruple-effects. In the latter, for example, we find 
four boilers arranged in a continuous series, the liquid in each being 
boiled simultaneously by directly heating only the first, the evapor- 
ating power of the fuel (or of high-pressure steam) is therefore 
utilized four times over. The last vessel, as before, boils under the 
normal atmospheric pressure but in each of the preceding vessels the 
pressures and boiling points increase progressively. Supposing water 
to be the liquid evaporated, and that between each vessel there is a 
difference of pressiue equal to one atmosphere, the water in each 
vessel would then boil at the following temperatures : — 

Pirst. Second. Fourth. 

Degrees P 291 . . 273 , , 249 . . 212 

Although admirably adapted to the concentration of various liquids 
and solutions, Pecquer’s system is not applicable to the evaporation 
of saccharine juices because sugar is readily destroyed at such high 
temperatures. Before following up the history of multiple-effect 
evaporation, we must here briefly refer to another important inven- 
tion. 

Evapoeatioiv in Yaouo. — Our present method of evaporation at 
low temperatures owes its origin to a patent taken out in 1813 by the 
Hon. Edward Charles Howard, and the theory of his vacuum pan 
must now be considered. The temperature at which any given liquid 
boils in an open vessel is that at which the expansive force of its 
vapour is equal to the external atmospheric pressure of 15 lbs. per 
square inch. The boiling point is raised when this pressure is 
exceeded by confining the vapour in a boiler, but may similaidy be 
lowered when the normal pressure is reduced by removing the atmos- 
pheric pressure, or producing a vacuum. 

The following figures illustrate the variability of the boiling point 
-of water: — 


Pressure in Atmospheres. 

Boiling Point. 

10) 

356° E. 

> Plus Pressures 


o) 

306° ,, 

1 Normal ,, 

212° „ 

i) 

151° „ 

y Minus „ 


a) 

50° „ 


33 



Howard’s apparatus consisted of a closed pan having a double 
bottom, or steam chamber, for heating the contents. The vapour 
and air are carried oft‘, from a dome at the top of the pan, by a 
vapour pipe connected with an air pump. A cold water injection 
apparatus condensed the steam rising from tlie pan, so that a con- 
tinuous vacuum could be maintained during boiling. 

This valuable invention was for many years exclusively employed 
in sugar refineries in this country, not being applied to the evapora- 
tion of beet juice until about 1830. The beet fabricaiits long objected 
to its use because it required a steam engine to work the air pump, 
and steam engines being at that time unfamiliar objects on the 
Continent, w^ere branded as dangerous ! Curiously enough, they had 
long employed steam boilers witbout any qualms, ignorantly believing 
that the engine, not the boiler, was liable to explode. 

The low temperatures at which liquids boil iu vacuo has since 
rendered the vacuum pan an invaluable appliance in every sugar 
factory and refinery, and will be again referred to in our next paper. 
Eegarded simply as an exaporator, it fails to e^ect any considerable 
economy of fuel, and we therefore proceed to 

Multiple Efpect Evaporation in Vacuo.— At this period (1830) 
a young Erench engineer, Eillieux, attacked the problem of evaporat- 
ing beet juice. Adopting Pecquer’s multiple effect system and 
Howard’s invention, he avoided the defects of the former by removing 
the atmospheric presure from the last vessel, replacing Pecquer’s open 
evaporator by Howard’s vacuum i)an. The effect of this simple 
alteration will readily be seen in the case of a double- effect. 

The second vessel of this combination is connected directly to a 
cold-water condenser and an air pump ; the liquid to he evaporated 
will therefore boil at a very low temperature, proportional to the 
vacuum maintained. The required temperature is supplied to the 
heating surface by steam produced in the first vessel, which is thereby 
condensed to water at the same temperatm^e. But as the latter is 
higher than that of the condenser to the second vessel, condensation 
in the first is less perfect, so that a difference of pressure and of 
temperature arises between the two vessels; an essential condition 
for multiple effect evaporation, as already stated. 

But it is of special interest to note that the pressure existing in the 
first vessel, although higher than that in the second, is considerably 
less than the normal atmospheric pressure because the temperature 
of its condenser (i.e., the second vessel) is lower than the boiling 
XDoint of water at atmospheric pressure. Hence it follows that a 
partial vacuum is formed in the first vessel and a more perfect 
vacuum in the second ; the juice is evaporated in both vessels, at a 
low temperature ; and it is further only necessary to heat the first 
vessel with low-pressure steam. 
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In this manner Eiilieux succeeded in combining the economical 
advantage of Pecquer’s system with the ideal conditions, as regards 
temperature, devised by Howard. 

To his double-e:ffect apparatus, he added another unit, forming the 
first vessel of a triple-efiect evaporator, in which the vacuum formed 
in the third was distributed between the three, and the evaporating 
power of the steam, applied to the first, was utilized three times 
over. 

Unable to find a beet fabricant in Prance of suflhcient intelligence 
to understand and appreciate the value of his invention, Rillieux 
sailed for America, and, after many disappointments, met with a 
cane planter in Louisiana who agreed to give his evaporator a trial. 
This was in 1845, or some 15 years after his ideas had been realised 
on paper. 

In 1852 his apparatus found its way into the beet factories of 
Europe where Howard’s vacuum pan was already installed. These 
two improvements reduced the consumption of fuel from 20 to 12 tons 
of coal per 100 tons of beets worked, whilst the extensive use of steam 
engines in the factory constituted a no less important factor in reduc- 
ing the general cost of manufacture. 

The fact that these engines liberated a large quantity of exhaust or 
low-pressure steam did not escape Eiliieux’s notice, and he utilized it 
in the first vessel of his evaporator, thus effecting the evaporation of 
the juice by means of steam which had hitherto been completely lost. 

There is no theoretical limit to the number of vessels which may be 
combined in one multiple-effect, but the economy of fuel resulting 
from the addition of each successive unit to the triple-effect (forming 
quadruple, quintuple- effects, etc.,) diminishes rapidly, so that a 
practical limit is reached when the cost of an additional vessel fads to 
be remunerative. 

In 1 882 Eillieux went further and applied the economical principle 
of his evaporator in other departments of the factory, namely, for 
heating the juice during diffusion and carbonatation, also the syrup 
before filtration. Up to that time these operations consumed a large 
proportion of high-pressure steam supplied directly from the boilers, 
although the actual temperatures required could be equally weE 
obtained by a sufficient supply of exhaust or low-pressure steam. 
Eillieux increased the size of the first vessel of his evaporator in order 
that the juice boiled therein might furnish sufficient low-pressure 
sfceam for the ^‘outside” operations just refeined to, in addition to 
that required for boiling the juice in the second vessel. By this plan 
the heating of the juice at the diffusion battex-y, carbonatation tanks, 
etc., is a “secondary effect” of steam applied directly to the first 
vessel of the evaporator, wherein the evaporation of an equal weight 
of water from the juice in the first vessel was the “ primary effect.” 
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Similarly, in operations requiring a lower temperatui‘e, as in the first 
earbonatation, steam from the second vessel was also utilized. In 
this case, the heat applied directly to the first vessel was used twice 
for evaporating Juice (in the first and second vessels) before the final 
or third application at the carbonatation tanks, the juice being thus 
heated by triple- e:^ect with great economy. 

These advantages are gained without any reduction in the efficiency 
of the multiple -efiect evaporation, it being only necessary to construct 
the vessels with sufficient heating surface to furnish the additional 
quantity of steam required. 

To illustrate the value of Eillieux's perfected system, we reproduce 
the following data from Horsin Deon, representing the weight of 
steam required in various operations of a beet factory for every 10 
gallons of juice treated : — 

Pounds. 


Diffiusion 

Eirst Carbonatation 

Second ,, 

Heating syrup before filtration 

Evaporation of 80 lbs. of water by triple 

effect 

Boiling syrup to crystallising point . . . 
Centrifugals, losses, &c 


29 pounds 


30 


10 


Total 77 

Now, if the 29 pounds of steam required in the first four operations 
are furnished by the boiled in the first vessel of the triple effect, 
the subsequent item for evaporation is proportionately reduced, 
because the said 29 pounds of steam represent the same weight of 
water affieady evaporated. Instead of 80 pounds of water requiring 
30 pounds of duect steam, we now have only 51 pounds to evaporate, 
requiring 20 pounds of steam, thus saving 13^ of the total. 

Eeplaoing the triple by the quadruple-effect, and utilizing the 
vapour from the first and second vessels, the total steam required is 
reduced to 54 pounds, or an economy of 30^ over and above that due 
to triple effect evaporation, reducing the consumption of coal from 
12 to 8 tons per 100 tons of beet worked up. 

To fully appreciate the progress made in 60 years in this one 
department of the beet industry, it is necessary to take into con- 
sideration the larger volume of juice obtained by diffusion from the 
same weight of roots. Whereas, in 1825, it was only possible to 
extract about 200 gallons of juice from a ton of beets, almost double 
that volume is now obtained in the diffusion process. Had this 
volume to be treated by the wasteful methods of heating by direct 
fire employed in 1825, the coal consumption would have mounted to 
75 tons where 8 now suffice ! • 
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As designed by Eillieux, tlie evaporating vessels were given the 
form of locomotive boilers but this horizontol type has certain prac- 
tical inconveniences so that vertical vessels have now become general. 
Since 1828 no radical change has been made in the working of 
multiple-effect evaporator’s although numerous modifications in the 
details of construction have been patented from time to time. Such 
minor improvements may be grouped under the following heads : — 
f a.J The perfect circulation of the juice during evaporation. 
fh. ) The distribution of the steam over the heating surfaces of 
each vessel and the rapid removal of water of condensa- 
• tion. 

(c.) The prevention of entrainment; that is, the loss of sugar 
in small drops of liquid carried away by the upward 
current of vapour from the boiling juice. 
fd.J The prevention of incrustation on the heating surfaces 
caused by the precipitation of mineral matters rendered 
insoluble during the concentration of the juice to syrup. 

We must, however, refer to one improvement of special interest 
which relates to the area of the liquid surface from which eva- 
poration takes place. It will be obvious that when the metallic 
heating surface is immersed in a large mass of juice, it is in 
actual contact, at any given moment, with a relatively small area 
of liquid so that the steam evolved from the latter has to force 
its way upwards through a variable depth of juice, which impedes 
its escape, and thus diminishes the possible efficiency of the 
apparatus. This defect has been remedied by what it known as 
“film evaporation/’ which consists in causing the juice to flow over 
the heating surfaces in a thin stream, allowing the free escape of 
vapour as fast as it is produced. The surface area of the juice 
undergoing evaporation is also increased enormously, being 
approximately equal to the area of the heating surface, instead of 
being limited to the area of a horizontal cross-section of the 
containing vessel. 

The first patent for film evaporation on the multiple system was 
taken out by Lillie, in America, but caused little stir. Each vessel 
was of the vertical type, the tubular heating surface being so arranged 
that all the tubes opened into the upper and lower parts of the vessel. 
The juice to be evaporated was supplied in a constant stream above 
an horizontal plate from which the open tops of the heating tubes 
slightly projected. By this arrangement the juice is caused to over- 
flow into the tubes, and to flow as films down their interior surfaces 
whilst being heated by the steam applied outside the tubes. Arriving 
at the lower extremity, the juice falls from the tubes as a spray to the 
bottom of the vessel fi’om which a pump elevates it to the top of the 
next vessel, or returns a portion to the top of the same vessel. 
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Another Americaiij Yaryan, adopted the horizontal type of vessel, 
in which film evaporation was brought about by forcing the liquid 
into the heating tubes through nozzles of relatively small diameter, 
so that the interior surfaces of the tubes are covered by a fine spray 
which evaporates spontaneously. The spray and steam travel thi’ough 
the tubes and impinge upon baffle plates, which separate and retain 
the liquid, but allow the vapour to pass to the heating chambers of 
the next vessel. 

Lillie has since invented a much more perfect arrangement j 
generally considered as the ideal type, and which is applicable 
to single, as well as to multiple-efiect evaporation. The vessels 
are horizontal cylinders, fitted with horizontal heating tubes, 
through which the heating-steam circulates whilst the liquid is 
evaporated as a film on the exterior surfaces of the tubes, thus revers- 
ing the direction in which the heat is transferred through the metal 
of the tubes. Small centrifugal pumps under each vessel maintain a 
constant spraj^- of liquid over the heating tubes by drawing partially - 
evaporated liquid from the bottom of each vessel, and returning same 
to a distributer at the top. The juice is drawn from vessel to vessel 
as in other types of effects. The final syrup is withdrawn at intervals 
from the last vessel by means of a clever automatic device which 
operates only when the desired density has been reached. Quadruple 
effects on the Lillie model have been constructed to evaporate 75,^ of 
water from 500,000 gallons of juice in 24 hoiu’s. 

The Cane ( continued,) 

The cane industry is the happy possessor of a supply of natural fuel 
which, with the adoption of modern methods, has proved amj)ly 
sufflcient for furnishing the factory with steam. But, at the period 
at which we must resume our history, namely, the days of open 
evaporation over the naked fire, the crushed cane had to be most care- 
fully dried in the sun, a large number of hands being daily told off to 
this task. Even then the copperwall called for more fuel in the shape 
of wood or bamboo. 

So long as profits were certain little, if any, interest was taken in 
the progress of the rival industry; but one day the "West Indian pro- 
prietors woke up to find their valuable estates yielding diminishing 
returns, and something had to be done. 

The proposal to adopt multiple-effect evaporation met with the 
strongest opposition on the part of the planters, some of whom, never 
having seen the apparatus, declared that it was not suited to cane 
juice, or could not be worked in a tropical climate 1 This prejudice 
was not overcome until some thirty years after this valuable invention 
had been widely adopted by their beet rivals. 

At the pi'esent day there are few factories which do not boast a 
triple-effect evaporator. The “Yaryan’’ has been tided and 
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found wanting, but the improved ‘ ‘ Lillie ” has given perfect satis- 
faction wherever adopted. 

We are once more obliged to limit our review to general principles 
and their historical connection, but the enquiring reader will find 
illustrated descriptions of the various evaporators in text-books. If 
engaged in the sugar industry, he should avail himself of the oppor- 
tunity of studying the theory and practical wwking of these wonderful 
appliances. 

(To he continued.) 


DISEASES OF THE SUGAH CANE. 


The Imperial Department of Agriculture for the West Indies have 
added another to their list of pamphlets by publishing the substance 
of thi'ee lectures* recently delivered before the members of the 
Barbados General Agricultural Society, on some fungoid diseases of 
the sugar cane, by Mr. L. Lewton-Brain, B.A., the mycologist of the 
Imperial Department, 

This subject has often been treated on in our columns from time to 
time, but has generally been written from a technical standpoint. 
These lectures on the other hand were delivered on a popular basis, 
and, containing less abstruse matter and scientific detail, were more 
calculated to be appreciated by the ordinary planter whose working 
stafi does not include an agricultural expert. The subject dealt with 
in the lectures included : the external features and internal structure 
of the sugar cane; its nutrition; the structure, nutrition, and 
reproduction of fungus; and finally the “rind ’’ and “ root ” diseases 
and the question of their emdication. 

The diseases referred to attack canes to a greater or less extent in 
all the sugar "producing colonies in the West Indies. The root disease 
[Marasmim) was especially prevalent at Barbados last year, and it 
was largely due to the a.ttacks of this fungus that the sugar crop of 
1903 (35,000 hhds.) was lower than any during a period of thirty-four 
years. It was even lower than in 1895, when the ravages of the rind 
fungus [Trichosphaeria) reduced the normal crop of 56,000 hhds. to 
36,000 hhds, and led to the practical abandonment of tbe Bourbon 
cane. The principal canes now cultivated are the White Transparent 
and seedling canes. 

A conservative estimate, after making every allowance for un- 
favourable seasons and other circumstances, has placed the loss due 
to the attacks of fungoid diseases at Barbados duiing 1903 at 10,000 
hhds. of the value of £70,000. If we take into account the loss 

*This pamphlet can be procured from tbe Imperial Department, Barbados, or their 
agents. Post free 5d. 
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sustained in molasses also, the total loss in 1903 would not fall far 
short of £100,000. It was with the yiew of aiding the planter to 
control the diseases a:Kecting his crops, especially in these days of low 
prices, that the lectures delivered by Mr. Lewton-Brain were 
organized*. If the advice given in the lectures be closely followed, 
there is little doubt that the loss likely to be sustained from the 
attacks of cane diseases might be reduced at least one-half. It is 
hoped, in view of these facts, that the recommendations of the 
Department will receive the hearty support of all members of the 
planting community. 

Rind disease . — The spores of the rind fungus enter the cane at a 
wound. They germinate, putting out hyphae which enter first the 
thin-walled cells containing stored sugar. The hyphae afterwards 
enter the wood vessels and intercept the water current, so preventing 
the leaves from obtaining the water and mineral salts, which are 
necessary for the proper performance of leaf functions. The spores 
of the fungus are formed in immense numbers under the rind of the 
cane ; this is finally broken through and a mass of spores emerge, all 
cemented together. 

All rotton canes should be destroyed ; boring insects, which 
produce wounds, should be got rid of ; only perfectly healthy cuttings 
should be used for planting ; the best cultural methods should be 
pursued. At present the rind disease is largely kept under by the 
use of resistant varieties of cane, which have, in Barbados, to a great 
extent replaced the Bourbon. 

Pine^-apple disease . — The pine-apple disease attacks cuttings and 
prevents their proper development. It is niox'e abundant in a drj^ 
than in a wet planting season. Experiments, on a small scale, seem 
to show that dipping the cuttings in Bordeaux mixture and then 
tarring the ends will prevent infection. 

Root disease . root disease is caused by a fungus Marasmius 
sacchari, which enters into, and destroys, the growing point of the- 
root tip. The fungus is capable of existing as a saprophyte, and th& 
mycelium is found on dead and dying parts of the cane plant, as well 
as on decaying vegetable matter in the soil. 

The leaves of attacked plants dry up, first at the tip and edges ■ 
the diy leaf sheaths, at the base of the plant, do not fall oE clean, 
but remain attached to the stem and matted together ; the canes are 
dwarfed, and are easily up-rooted. The fungus produces small, white 
toad-stools near the ground, in wet weather ; on these are boxm the 
spores of Marasiniiis. The fungus spreads by the spores, and to a 
greater extent by its mycelium which grows underground from one 
cane to another. 

The root fungus is not able to do much damage to a cane plant 
which is growing vigorously, under favourable conditions ; it waits 
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for an oi^portiinity when the conditions are unfaTOurable to root 
development ; this usually occurs when the plant canes are cut back 
and allowed to ratoon. 

Yeiy careful attention should be paid to cultivation, so that the soil 
conditions may be as favourable as possible to root development ; a 
small diseased area should be isolated by a trench, 12 to 18 inches 
deep, which should include one or two rows of apparently healthy 
canes ; the strictest attention should be given to the selection of 
‘‘ plants ” and “ tops,” these should never be taken from an infected 
cane plant or even from an infected field ; all infected cane stumps 
should be burnt or buried with lime ; the greatest care should be 
taken than no infected trash is ever used on a cane field ; canes 
infected with root disease should not be allowed to ratoon ; badly 
infested land should be rested, for two or three years, from cane. 
There is a possibility of raising resistant varieties of cane, and special 
attention is being devoted by the Imperial Department of Agriculture 
towards this end. 


CHEMICAL CONTEOL IN USE IN THE JAYA 
SUGAB FACTOEIES.* 

By H. C. Prinsen Geerligs. 

Director of the West Java Sugar Experiment Station at Pekalongan. 


{Continued from page SSS.J 


II. — Oaloulatiois's. 

In order to simplify the formula? which will be used here I suggest 
the following abreviations : — 

■w,c. — Weight of the cane crushed. 

■UKh . — Weight of the bagasse. 

tv.J . — ^Weight of the mixed juice. 

lu.s.'L — Weight of sucrose indicated in juice. 

s, extracted on 100 cam, — Sucrose in juice on 100 parts of cane. 

8x , — Sucrose in 100 i)arts of cane. 

B,h . — Sucrose in 100 parts of bagasse. 

sJ), on 100 cane. — Sucrose lost in bagasse on 100 parts of cane. 

s.f.m.j . — Sucrose on 100 pai-ts of first mill juice. 

s.m.j , — Sucrose on 100 paids of mixed juice. 

f.c . — Fibre on 100 parts of cane. 

f.h . — ^Fibre on 100 parts of bagasse. 

b. — Brix of the fii'st mill juice. 

hJ . — Brix of the mixed juice. 

a.s . — ^Available sugar. 

^ The right of reproduction is /.A’.A) 
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1. SucBOSE ON 100 Pabts of Cane (s.c.). 

The direct estimation of sucrose in cane cannot give reliable hgui-es, 
owing to the nature of the cane, which makes a correct sampling 
impossible. Therefore we assume a factor with which the sucrose 
content of the first mill juice ought to be multiplied in order to yield 
the average sucrose content of the cane. Usually this factor is 0*85, 
and does not vary much beyond 0*84 and 0*86. In single cases, 
when the cane contains an extraordinarily high amount of fibre, the 
difierence is a little more. Larger deviations are due to incorrect 
weighing of cane, or measuring of juice, or to wrong analysis. They 
are a hint that something is wrong and wants rectifying. 

The best method is to start with the factor 0*So, and after the first 
monthly or half-monthly I’eport which shows the figures for sucrose 
content of cane and first mill juice, it will become apparent which 
figui'e must be used for the future. 

If, however, it is thought necessary to determine the factor directly, 
weigh exactly 10 to 15 tons of cane, crush them in the factory mill, 
analyse the first mill juice, collect and weigh the resulting bagasse 
and determine its sucrose content. The weight and the sucrose 
content of the bagasse are known, and, therefore, also the weight of 
sucrose lost in the bagasse. The difiference between the weight of the 
cane and that of the bagasse represents the weight of the juice, whilst 
its sucrose content is equally known. We calculate the weight of 
the sucrose of the juice, add that to the weight of sucrose in the 
bagasse, and so find the weight of the sucrose in the weight of canes 
crushed, and can calculate the sucrose content on 100 parts of cane. 
We know the sucrose content of the first mill juice, and thus can 
calculate the factor which we want. 

The figure for the sucrose content of the cane thus calculated is 
only an average one, and by no means rigorously accurate. It is, 
therefore, not available as a basis for chemical control, but only 
serves to show day by day, approximately, how much cane has been 
crushed in the preceding 24 hours. This figure and its derivates may 
not be used in later reports than this daily one. The formula is 
5.C. = X Factor. 

2. Sucrose Lost in Bagasse on 100 Farts of Cane (s.5. oh 100 

cane). 

This figure is derived from the fibre content of cane and bagasse and 
the sucrose of the latter. It is not absolutely right, since we assume 
that no fibre is carried along with the juice. We content ourselves 
with calculating how much sucinse is lost on one part of fibre, and 
next find from the fibre content of the cane the amount of sucrose lost 
on so much fibre as is equivalent to 100 cane according to the formula 

f . h . : s . b . :x x or s . h . on 100 cane — ^‘^^' ' f '- - 
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3. Sucrose in Juice on 100 Cane (s. extracted on 100 c.). 

Subtract tbe figure for sucrose lost in bagasse on 100 cane from 
tbe sucrose content of tbe cane. As we showed that the figure for 
the sucrose in the cane is only an approximative one, the figure for 
sucrose extracted on 100 cane is neither absolutely accurate, and 
will in the final reports be replaced by a more reliable one. The 
formula is: — 

s. extracted on 100 canezzzs.c. — s.h, on 100 cane. 


4. Weight oe Sucrose Indicated in Juice {w.s.i.). 

This figure representing the weight of sucrose entering in juice 
into the manufacture is the basis of the control, and therefore must 
be determined every day with the utmost care. Eeliable weighing 
machines are as yet not invented, and we are compelled to have 
recourse to the old measuring tanks. It is important that these 
tanks be well graduated, and that the layer of foam on the surface 
of the juice and the expansion of material owing to the high 
temperature of the juice be well taken into account. Further, great 
care must be taken that the tanks always get well filled and their 
number accurately stated. Finally the sampling and the analysis of 
cf the mixed juice require the continual supervision of the man in 
charge. 

Multiply the weight of the mixed juice with its sucrose content 
and divide by 100 in order to find the weight of sucrose entering in 
the juice into the factory, after the formula : — 

. ^ s.m.j. 

w.s.i. — w.j. X 

6. Weight oe Available Sugar (a.^.). 


This figure should also be calculated every day and entered in the 
laboratory books in order to ascertain day by day if the amount of 
sugar expected after the analysis is really present in the shape of 
finished or half-finished product. 

After a series of experiments made in well equipped Java factories, 
it became evident that the sugar obtained in regular working could be 
represented by the formula : — 

tt.s. on 100 parts of mixed juice=:s.» 2 .y. — 0*4 {bJ. — s.m./.). 

In this shape the formula serves for the calculation of the sugar avail- 
able from 100 parts of mixed juice, but for the calculation of the sugar 
available from 100 cane, or from a given quantity of sucrose present 
in a juice of a given quotient it may be simplified like this : — 

f • < /7 . . ^ ) w.sJ. 

a.s,= . 8,m.j, — 0*4f&.n — s.mj.) [ X 

I ‘ ^ } s.m.j. 

^ io.s.%, X (g.m./. — 0-4 hJ. 4-0-4 3.???../.) 

‘ ‘ “ s.m.j. 


= 1 4 w.s.L — 0*4 


07. 8J. X h.L 
s.m.f. 
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^ ^ q.iiotient of mixed juice : if we substitute this value- ’ 

in the above equation, we have : — 

1.0, s A. 

(1.8, = 1*4 W.s.l, 40 r: r 

quotient 

/. . 40 \ 

a , s , = w . s . i . X I 1*4 T - — i )• 

\ quotient J 

The weight of available sugar may, therefore, be found by 
multii^lying every day the weight of sucrose indicated in juice 

with the factor 1*4 r. — in which quotient is the quotient of 

quotient 

purity of the mixed juice during that same day. 


6. Available Slgab oi;?' 100 Oane. 

Multiply the figure for sucrose extracted on 100 cane with the 

factor 1*4 ^ 

quotient 

We have already observed that the value ‘‘s. extr. on 100 cane” is 
not absolutely sure, in consequence of which the value for the 
available sugar on 100 cane derived from it is also only approximate. 
It may not be used as a starting point for the control, but only 
serves in the daily report to give an idea of the constitution of the 
cane crushed that day. 


7. Noumal Juice, 

“ N'ormal juice” is the denomination used for the ideal juice, which 
we fancy we have extracted from the cane by all the mills without 
reckoning the maceration water, thus representing the mixed juice 
without the dilution owing to maceratioti, Pormerly we used to 
consider the first mill juice as the normal juice. This is, however, 
obviously wx’ong, since the second and third mills extract a much 
poorer juice than the first one, even without maceration. In order 
to correct this it is much better to assume for the composition of the 
normal juice a juice having the Brix of the first mill juice, and the 
quotient of purity of the mixed juice. The figures are, therefore, as 
follows : — 

Br ix normal juice Brix first mill Juice. 

c. 7 . . Brix first mill juke X Quotient mixed juice 

Sucrose normal jince = ^ 

Quotient normal juice Quotient mixed juice. 

When the cane is crushed two or more times without maceration 
this calculation is of course superfluous, and the composition of the 
noimal juice is identical with that of the mixed juice. 

The composition of the nomal juice is only required for the 
calculation of the amount of normal juice extracted per 100 cane ; if 
this figure is not wanted the calculation of the composition of the 
normal juice may be likewise omitted. 
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8. Calculated Weight of Crushed Caxe {w.c.). 

The weight of the cane crushed serving for the basis of the control 
is obtained by direct weighing of the canes carried into the factory, 
but because the canes in the milling house are not finished every 
day, and a larger or smaller store remains before the mill, the direct 
weighing cannot tell us how much cane has been crushed in the 
foregoing 24 hours. Yet it is necessary to know that, and therefore 
we calculate the weight of the canes crushed after a somewhat rough 
method, which may differ from the truth 2^^ on either side. This 
difierence is insignificant if one only wants to know the figure of cane 
worked up in a day, but it is too considerable to use it as a basis for 
the chemical control. 


The weight of cane crushed is calculated from the weight of 
sucrose indicated in juice and the percentage of sucrose extracted on 
100 cane after the formnla : — 



w.c. extracted on 100 ca 7 ie ^ 

9. Extraction. 


This figure represents the proportion between the sucrose extracted 
and the sucrose present in the cane, and can be found by dividing 
100 X the sucrose extracted on 100 cane by the percentage of sucrose 
in the cane like this : — 


Extraction = 


!. extracted on 100 cane X 100 

s.c. 


10, Dilution by Maceration. 


Under the denomination “Dilution” we understand the quantity 
•of water added during maceration to 100 parts of normal juice. Its 
value is calculated from the degrees Brix of both first mill juice and 
mixed juice, as that calculated from their sucrose contents is not so 
accurate. Assuming that the total amount of dry substance does not 
undergo any change by the dilution as the maceration water does not 
contain dissolved matter we know that the dry substance in the mixed 
juice comes exclusively from the normal juice. Uow we calculate 
how many parts of mixed juice of a given Brix are required to 
contain as much dry substance as 100 parts of normal (first mill) juice 
of a certain Brix. 

X hJ: = 100 

iB=Axl00 

h.i. 

Of these 100 ^ parts of mixed juice, 100 parts are the original 

normal juice and the balance is the water added by the maceration ; in 
order to find this we subtract 100 and the formula becomes like this : — ^ 

Dilution by maceration = 100 100 or = 100 ~ 
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11. Pehcentage of Normal Juice Extracted on 100 Cane. 

Although this figure, owing to considerable fluctuations in the fibre 
content of the cane, is not apt to yield a good insight in the crushing 
power of the mills and in this respect remains behind the figures for 
loss of sucrose in the bagasse on 100 cane or for the extraction, some 
mill owners still want it recorded and therefore the calculation is 
given here. 

The qiiantity of sucrose extracted in juice on 100 cane is already 
calculated and equally the sucrose content of the normal juice is 
known, so a simple equation yields the percentage of normal juice 
extracted per 100 cane 

s.f.m.j. : 100=3 5, extraction on 100 cane : x 
X OT percentage of normal juice extracted from 100 c«?ie = 

s. extracted on 100 cane 

_ ^ iUU. 

s./.m.j. 

12. Weight of Sucrose Lost in Bagasse and in Filter Press 

Oakes. 

With a view to diminishing the calculating work for the fortnightly 
or monthly reports, and so simplifying the supervision of this work, 
it is advisable to calculate day for day, besides the weight of sucrose 
entered into the factory and that of the available sugar, also the 
weight of sucrose lost in the bagasse and in the filter-press cakes* 
The sucrose lost in bagasse on 100 cane is aheady known (s.&. 100 

cane) as well as the weight of cane crushed (lu.c.), so that the formula 
for the weight of sucrose in bagasse is : — 

Weight of sucrose lost in bagasse = 

The sum of tv,c. and to.c, X represents the weight of 

sucrose entered into the mill in the cane, a figure which will 
afterwards be used in the final sucrose balance. 

In the same way the sucrose lost in filter-press cakes is calculated 
from the weight and the sucrose content of the cakes or mud. 

13. Weight of Sucrose in Returned Sugar. 

Sometimes sugar or seconds are returned into the juice. In this 
case these products should be weighed and analysed, and the 
weight of sucrose returned in the course of manufacture should be 
calculated and recorded. 

14. Centrifugal Outcome. , 

In most cases molasses are returned into the pan when boiling first 
sugar which renders the direct estimation of the sugar extracted from 
100 parts of original masse-cuite impossible. When we assume that 
the molasses returned only serve to liquify the mass and do not part 
with any more sugar themselves, the centrifugal outcome of the first 
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inasse-cuite can be calculated in an indirect but reliable starting 
from the quotients of the syrup, the molasses and the sugar. 

Let us consider first all these constituents in an anhydrous state 
and suppose the amount of dry marketable sugar from 100 parts of 
dry masse-cuite to be .r, then the quantity of molasses = 100 — r, and 
•we form the following equation : — 

X X quotient of sugar + ( 100 - ac) X quotient of molasses = 100 quotient 
masse-Guite. 

X X {quotient sugar —quotient molasses) z=LlQ0x{qu>otient masse-ciiite — 
quotient molasses). 

100 X quotient masse-^cidte — quotient molasses 

quotient sugar — quotient molasses 

This formula is only calculated for the anhydrous constituents ; if 
’we want it for the constituents with their proper amount of moisture 
the equation is as follows : — 

Centrifugal outcome = 

quotient masse-cuite — quotient molasses Brix masse-mite 
quotient sugar — quotient molasses Brix sugar 

When we substitute the value for quotient of masse-cuite by that 
for the value of the quotient of s}n*up or clarified juice we can also 
calculate how much sugar was obtained from lOO parts of any given 
quantity of syrup or juice of a certain constitution, provided no 
technical losses have taken place by spilling or leaking. 


Eecapituiation of the Daily CALCiiLAXiOifs. 
vSucrose on 100 cane. s.c.=zs.fm.j. y. factor. 


/.c. 


Sucrose lost in bagasse on 100 cane, s.h, on 100 cane = 3.6,*^ 

Sucrose in juice on 100 cane. 3. extraction on 100 cane z=is.c.- 
071 100 ca7ie. 


-s.h. 


Weight of sucrose entered in juice, tof, X 


s.m.9. 

Toir 


40 




Weight of available sugar, a.s. = w.s.i. X ^1*4 — 

Available sugar on 100 cane. a.s. on 100 cane = s. extr. on 100 

^ quotie7i^' 

Sucrose in normal juice, s.n.J< 


cane X 


. Ax quotient mixed juice 


Weight of cane. 
Extractio7% 


8. extr. on 100 cane 
s. extr. 071 100 cane 


100 
x 100 


X 100 


Dilution by maceration. 100 ^ 1^ 
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Percentage of normal juice extracted on 100 cane. 
s. €Xtr, on 100 cane 

X 100 


s.l). on 100 cane 
100 


s./.m.j. 

Weight of sucrose lost in bagasse =: w.c. X 

Weight of sucrose lost in filter press cakes rr weight of cakes X 
sucrose in 100 cakes 

" kkT 

Weight of sucrose in returned seconds = weight of returned sugar X 
sitcrose in 100 returned sugar 

ibd 

^ auotient masse-ciiite — quotient molasses 

Centrifugal outcome = 100 X — - V . 5 

^ quotient sugar — quotient molasses 


X 


Brix masse-cuite 


Brix sugar 
(To he continued.) 


SUGAE EEFINING WITHOUT CHiIRCOAL. 

By Sigmtjnb Stein. 

(Sugar Expert, Liverpool.) 


I have received during the last few weeks various inquiries 
regarding different plants for refineries in East India. It is a 
known fact that the natives of India will not touch sugar in the 
manufacture of which animal charcoal is used. It is quite possible 
to manufacture perfectly white, bright crystals and cubes without 
such charcoal, and turn out products which will compete very well 
with the imported Austrian, German, and British goods. 

The process of refining is very simple indeed. Without any great 
outlay of capital, small refineries could be started in East India to 
refine the native “Jaggery” sugar. Any native sugar polarizing 
74 to 86 is suitable for this process. There is no reason why India, 
with her enormous sugar production, should not start dozens of small 
refineries, and partly cover the demand for sugar in the country. It 
would he a very paying business, and these small refineries could 
soon be enlarged when the importation of refined sugar would cease, 
and India would be able to refine all her own sugar, 

I give here a simple outline of a process of mine for refining cane 
-sugar without charcoal, which may be used advantageously in East 
India: — 
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1* The native sugar is dissolved in a melting pan, whicli is provided 
with a double bottom and a proper stirring ari’angement. 

2. The dissolved liquor is filtered through filter presses or filter 
bags. 

3. The clear juice from the filters is boiled in a vacuum pan. 

4. The masse-cuite from the vacuum pan is let oft into a large 
mixer able to hold the whole contents of the vacuum pan. The 
boiling in the vacuum pan must be done very carefully and skilfully. 
The mixer must have a stirring arrangement, and be so arranged 
that proper crystals would be formed in a short time. 

5. After 10 hours the masse-cuite is perfectly ready, and could be 
eentrifngalled ofi. 

6. The sugar so resulting is used for dissolving purposes, and is 
treated as described farther on. The syrup from the centrifugal 
machine is drawn into the vacuum pan again with the raw sugar 
liquor. 

7. The sugar obtained from this first centrifugal process is dissolved 
in another melting pan, and treated there with phosphoric acid or 
phosphate of lime, sulphurous acid and alumina compounds and tannin. 
After treatment of the juice with the chemicals described, the sugar 
liquor will be decolorized. 

8. The liquor so chemically treated is filtered through filter 
presses. 

9. The liquor from the filter presses is boiled in a vacuum. 

10. The masse-cuite is machined in a centrifugal machine, and 
washed in this machine with hot water or steam. 

11. The sugar turned out will be perfectly bright and sparkling, 
and in any point perfectly able to compete with the imported 
European sugars. Crystals so received can be packed at once in 
bags or barrels. 

12. If cubes are required, these crystals could be fox’med into 
pressed cubes, or if English cubes are required, the masse-cuite is 
let ofi into specially adapted centrifugals, which form sticks direct. 
These sticks are chipped afterwards into cubes or cubelets 

13. By this process it is possible to make from the tnasse-cuite in 
one day cubes ready for packing. 

I should be very glad to give interested parties more detailed 
information. 


34 
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THE BOHEBOH OANE. 


In his Annual Eeport of the Botanic Department, Trinidad, for the- 
year ending March, 1904, Mr. J. H. Hart, F.L.S., "writes as follows 
on the seedling canes and the identity of the Bourbon species : — 

“ The experiments with seedling canes have been continued with 
satisfactory results. From the seedlings raised at St. Olaii' there is- 
now a selection of canes which class themselves with some of the 
best raised in other colonies. Through the kindness of Professors 
Harrison and Watts, I have been able to procure type specimens of a 
few varieties grown in Demerara and Antigua. G-rown in Barbados, 
the Trinidad canes have proved true to the value shown by the local 
examination, and in some cases they have shown to even better 
advantage. It was suggested by a leading planter that trials should 
be made of canes planted in alternate rows, and in accordance 
therewith the Amnguez ‘ Bourbon ’ and the ‘ Caledonian Queen ’ 
were planted side by side in long rows. It was soon discovered that 
the ‘Caledonian Queen’ was much the stronger of the two varieties, 
and the result of the yield, with the analysis, made this still more 
apparent. ‘ Caledonian Queen ’ yielded at the rate of 35 tons to the 
aero while the ‘ Bourbon ’ only gave 3'8 tons, the percentage of 
sucrose of the former being 18*9 and of the latter 15-45. Another 
‘ Bourbon,’ which is of a different character, yielded at the rate of 
25 '87 tons to the acre, hut it was planted adjacent to weaker varieties, 
which in some measure accounts for its better jdeld. The yield in 
sucrose of this variety of ‘Bourbon ’was 17*14. The di:Serence in 
the sucrose yield of the two ‘ Bourbons ’ is to be clearly accounted 
for by their individual characteiistics, taken together with the 
conditions of environment. Close observation led us to doubt the 
identity of the two ‘ Bourbons,’ and the matter was discussed in the 
Departmental Bulletin for January, 1904, under the heading of 
‘What is the Bourbon cane? ’ and I give the following extract, as a 
record of observations made during the year. 

“ During the experiments in raising seedling canes at St. Clair we 
took for a standard a sample of ‘Boui'hon’ plants which were selected 
and presented to the department by the late Mr. J. S. Wilson, of 
J ranyiiez estate. For several year's the analysis of this cane showed 
results below that of the regular yield of Bourbon caires on estates 
in other parts of the Island, and it was therefore considered 
questionable whether there was complete identity between the 
Bourbon as grown on di:fferent estates or not. 

“ With a view of testing this point I secured jdants of the ‘ Boui'hon ’ 
grown on one of the Colonial Company’s estates through the kindness 
of P. Abel, Esq., the Attorney of the Company. 

“ The di:fference between the appearance of the two canes, and the 
results of their analysis is equally striking. In the former the colour 
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of the cane is essentially distinct, the Colonial Company’s cane being 
a much brighter and cleaner yellow than the Aranguez. The habits 
weight per acre, and yield of sugar are also strongly in contrast. 

“ The analytical results are briefly as follows : — 


“Boubbon.” 

1 Season, May, 1903. 

Per cent. 
Sucrose. 

Per cent. 
Q-lucose. 

Lbs. per 
gallon 
Sucrose. 

Lbs. per 
gallon 
Glucose. 

Estimat’d 
Sugar, 
tons per 
acre. 

Specific 

Gravity. 

Colonial Coy’s. Cane. . 

17*14 

1*25 

1-849 

*125 

3*15 

1078 

Aranguez 

15 45 

1*40 

1*656 

*140 

*38 

1072 

Caledonian Queen . . | 

18-09 

i 1 

0-50 

1 I 

1*953 i 

*050 i 

4*11 

1079 


‘ ‘ In previous years the result of the Aranguez yield was similar , 
but the estimated yield of sugar for 1903 must not be taken to be 
an accurate one for this variety, as it happens to be based upon the 
returns of an experimental plot, planted in a particular manner, 
which allowed one cane to take advantage of another. Caledonian 
Queen and Bourbon were planted in alternate rows, a suggestion of 
an experienced planter ; the result being that the former overgrew 
the latter. The result is seen in the fact that while the Caledonian is 
over average, as to weight per acre, the Bourbon is much under 
average. The Caledonian Queen practically overgrew and robbed the 
Bourbon of its nutriment to such a degree that I estimate the area 
on which the calculations should have been based should have been 
increased by one-fortieth, and the area upon which the Bourbon was 
grown decreased by the same amount. Although on the field 
one-twentieth of an acre of each cane was planted, yet practically 
the ground occupied by each was Caledonian Queen three-fortieths, 
Bourbon one-fortieth, an adjustment which will make a considerable 
difference in the estimate of value of the canes as shown by the 
analytical returns. The Caledonian Queen gave a yield, side hy side 
with the Bourbon, as seen in table. 

“ Now, our experiments appear to show that we have secured in 
what are known as ^ Bourbon canes ’ two distinct varieties* If this 
is so, a further question may well be asked. Are these canes merely 
varieties of the one kind, or have they an independent origin ? 

“ Personally I am of opinion that there is not only one hut dozens 
of different kinds of the so-called ‘Bourbon’ canes; which hypothesis 
would well explain the variable results obtained by different estates. 

“As a matter of fact, almost any yellow cane, unless it has some 
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specially marked distinctive feature, is called a ‘ Boui'bon ’ on tke 
estates ; and on our experiment plots I have frequently heard 
seedlings called ‘ Boui'bon ’ wliicli I know to have originated from 
varieties quite distinct from the Bourbon, and therefore not of the 
same family or blood relationship at all, 

“ Such a mixture of varieties as this, if it exists (?), and I have the 
opinion of one of the best planters with whom I have discussed the 
matter that it does, cannot be good for the industry. This gentleman 
says : ‘ The extremes of readings for the two Bourbons may be taken 
to prove what I have always said — that variations in that cane are as 
great as any observed between it and any other varieties/ Now, as 
the Bourbon has been always taken as a standard in cane experiments, 
the question arises what ‘ Bourbon ’ has been used ? Is it the same 
or (liferent to that used in other colonies ? If not, the results of 
two places working with a di:fferent standard would not be easily 
compared. The question, however, appears to offer a means for 
simple solution. Let specimens of the so-called ‘ Bourbon ’ on each 
estate be sent to a central station, and grown in plots side by side. 
The best kind of ‘ Bourbon ’ could then easily be selected, and a 
standard fixed upon which should be common to all experiment 
stations to their considerable benefit. Again, it may be possible, 
and I consider probable, that there may be ‘ Bourbons ’ which are 
disease-resisting canes, as well as Bourbons that easily succumb to 
Fungi ; and this might easily be proved at the same time. 

** Further, there may be ‘Bourbons’ that produce fertile seed, as 
well as some that are infertile, a possibility which would explain the 
power to raise seedlings in one place and not in another. If one kind 
could be found of high quality, which could readily be reproduced 
from seed, it appears clear that the chances of getting improved 
canes would be greater, coming from the long acknowledged best of 
the cane tribe than from canes whose claim to public favour is not in 
any way so prominently put forward.” 

BEXTEOSE AND LEVULOSE CALCULATIONS. 

M. Eemy in the Bulletin (V. XXI., p. 1002) attempted to show 
that in estimating dextrose, levulose, and sucrose in a mixture, the 
rotatory power of levulose should be observed in an aqueous instead 
of in a hydrochloric acid solution, as indicated by the writer in a 
previous paper. 

M. Bemy, in order to prove his case, modified the formula of 
Olerget, and instead of finding of sucrose in the molasses 

analysed by M. Zamaron, and which served us as a test sample, only 
found 32“50. 

Invert sugar being composed of equal parts of dextrose and 
levulose, by observing the rotatory powers of levulose, in an aqueous 
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as well as in an acid solution, we can calculate the quantities of the 
two sugars present, and thus prove which method gives a result in 
accordance with the truth. 


We know that 16’29gr. of pure sugar give 17*15 gr. of invert sugar 
having at 0^ a left-handed deviation of 44 saccharimetric degrees, 
when emplopng Olerget’s method of inversion. 

The value ^ at 0^ of levulose in aqueous solution is — 

In saccharimetric degrees — 9*3584 

In HGl solution its value is — 10*0193 


The value ^ of dextrose is + 4*8887. 

If we introduce these values into Biot’s formula we have : — 


1st case : Levulose in aqueous solution — 
Dextrose 


9*3584 + 4*8887 
(4*8887 X 17*15) + 44*0 _ 
' 9*3584 + 4*8887 “ 

2nd case : Levulose in hydrochloric solution— 
(10*0193 X 17*15) - 44*0 
' 10*0193 + 4*8887 

(4*0887 X 17*15) + 44*0 
' 10*0193 + 4*8887 


= 8*176 


Levulose : 


Dextrose : 


Levulose : 


: 8*974 


= 8*575 


= 8*575 


We thus find in the first case that when using the rotating power 
of levulose in an aqueous solution there is an excess of levulose, 
whereas in the case of an acid solution we obtain the normal propoi'- 
tions of invert sugar, equal parts of dextrose and levulose. 

Brom these data it follows that in analysing a mixture of dextrose, 
levulose, and sucrose by the Clerget method of inversion, the rotatory 
power of levulose should be observed in an acid solution for the 
determination of the reducing sugars. 

If instead of employing Clerget’ s formula — 

(P±POX100 

144 


we follow the method given hy Landolt and Herzfeld, and use the 
following formula : — 

(P±P')X100 

142*6 

the rotating power of levulose will be altered and will become 106‘’77. 
In short : — 

Eotation of dextrose 8*575 X 4*8887 . . + 41*92 

Potation of invert sugar , . — 42*60 


Eotation of levulose 

The rotating power of levulose at 0° will he : 
84*52 X 100 


- 84*52 


8*575 X 9*231 


= - 106°77 
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and tins is the figure ^hicli should he employed to establish the 
value when the inversion is calculated according to the German 
formula. 


It is therefore necessary, as we have already stated, to follow 
strictly the figures given for inversion, as otherwise inaccurate results 
will accrue. — (M. M. Buisson in the Bulletin des Chimistes,) 


PRBLIMINAEY EEPOET OP SUGAE BEET GROWING 
EXPERIMENTS IN GREAT BRITAIN AND 
IRELAND, 1904. 

By Sigmund Stein. 

(Sugar Expert, Liverpool.) 

The sugar beets which have been grown this year in England, 
Scotland, and Ireland, are as far as can be ascertained at the present 
very satisfactory indeed. We have suffered in this country from the 
drought, the same as on the Continent. The British sugar beets have 
less weight this year but are very much richer in sugar content and 
quotient of purity. During the last week or two we have had some 
rain in different parts of the country, and this may have done some 
good to the sugar beet crop. The beet cultivators are anxiously 
watching the movements of the barometer as everything now 
depends upon the proper moisture which the sugar beet root requires. 
If rain comes now abundantly, it is not too late for the British 
roots to strike well. 

I can recollect myself on the Continent summers with very great 
drought during the months of July and beginning of August, and 
then rain falling in the middle of August ; nothing was spoiled, and 
a good beet crop resulted. Everybody who knows the sugar beet will 
know how hardy and enduring it is. 

In the samples which have been sent to me for analysis, I notice 
that those beets which have been grown earlier in the year, say March 
or the beginning of April, are larger in size and more mature than 
those which have been grown in May. 

The average of 19 experiments of the analyses of British sugar beet 
roots shows the following result : — 

Analyses of roots made on the loth August, 1904 : — 


Number of roots analysed 190 

Average weight of roots with leaves , . . . 1206 grammes 

55 5 , without leaves .... 417 ,, 

Largest root with leaves .. 1619 ,, 

„ without leaves 617 ,, 

Smallest root with leaves 395 ,, 

3 , without leaves 201 ,, 
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Specific gravity 1 *0904 

Degree Brix (dry matter) 21*60 

Sugar in 100 parts of the jiiice 18*70 

Quantity of non-sugar 2*90 

Quotient of purity 86*58 

Quantity of sugar in 100 parts of root .... 15*90 


A peculiarity is noticeable this year in that the sugar beetroots 
are much dryer than in my previous experiments, containing only 
90*50_^^ of juice and 9*5 of fibre. 

The interest taken in these beet growing experiments in England, 
Scotland, and Ireland is greater than ever, and many people are 
watching carefully this year’s results. 

I will not issue a further preliminary repoi*t of the year 1904, but 
my definite (10th) report of my sugar beet growing experiments will 
be issued as usual in December. 


OONSULAE EEPOETS. 

Feaitce. 

Cochin China. — By ordinance of September 5th, 1903, the Governor- 
Oeneral has promulgated in the colony the Presidential decree of 
August 21st, 1903, relating to import duty on sugar, viz. : — Sugar 
fulfilling the conditions called for by the Brussels Convention of 
March oth, 1902, and coming from countries parties to the said 
convention : — Eefined and assimilated, per 100 kilos.net, 6fr.; others, 
on 100 kilos, net of refined sugar, 5 fr. 

xlll other sugars not referred to in the Brussels Convention : — 
Prohibited. 

Black sugar, called “ Galette Chinoise ” : — Per 100 kilos, of elective 
weight, Sfi*. 

Greece. 

Firoeus and District. — The quantities and values of sugar imported 
into Pirfeus District during 1903 and 1902 were as follows : — 

1903. 1902. 

Quantity. Value. Quantity. Value. 

Tons. £ Tons. & 

3,989 .. 35,900 .... 4,112 .. 35,666 

Practically all the sugar came from Austiia-Hungary. 

Italy. 

The manufacture of beet sugar has px’ogressed by leaps and bounds. 
Its production is now about sufficient to supply the requii'ements of 
the home market. 1,000,000 tons of raw sugar were produced in 
Italy in the year 1902, and before long it is probable that there will 
be a surplus for expox’t. 



Eussia. 

The British Consul, in his I'eport for the year 1903, says : — 

It would perhaps be difficult to find auj^here” in the world an 
industry more subject to State control than the production of sug’ar 
in Eussia. The law of November 20th, 1895, had for one of its 
declared objects the limitation of production to the satisfaction of 
home necessities, but it has not achieved this result ; uor have the 
laws of April Uth, 1900, and May 12th, 1903, been more successful 
in checking over-production ; the latest of these laws facilitates the 
export of sugar in a denaturated state for cattle feeding and 
industrial purposes. 

In 1903 there were 275 sugar factories at work, and in spite of all 
legislative safeguards they exceeded their “normal” production by 
considerably more than 10 per cent. 

The average cost of production, which was nearly 2d. per lb. in 
1895, bad fallen to bjd. in 1902, and certain factories now 2)roduce 
at l-|d. ; roughly speaking, the excise duty is equal to the cost of 
production. 

The area under beetroot in Eussia (1903) amounted to 1,390,000 
acres, exceeded that in Germany by 35 per cent., and is the largest 
in the world, but Germany’s production was nearly one-and-a-half 
times as great. 

During the writing of this report statistics have been issued 
(May 28th, 1904) showing that the area under beetroot in 1904 is 

1.150.000 acres, 200,000 acres less than in 1903, and 300,000 acres^ 
less than in 1902. 

The anntial consumption per head in Eussia is under 18 lbs., 
about one-fifth of the consumption per head in the United Kingdom. 

The export of Eussian sugar in 1903 amounted to about 240,000 
tons, double the quantity exported in 1902; amongst the chief 
countiies to which it was sent were Persia, Turkey, China, 
Afghanistan. 

A well-equipped sugar factory, worked by hydraulic power on the 
turbine system, has been built at Kaufmaimskaya station, 30 versts 
fi-om Tashkent, and is the first establishment of the kind in 
Turkestan ; it is to begin working in the autumn of 1904, when the 
first crop of beetroot is harvested ; it cost £60,000, and is to produce 

5.000 tons of sugar annually. Over 3,000 acres of beetroot are 
being planted, and in 1905 the area is to be increased to 10,000 acres 
of irrigated land. The white beet yields 24cwt. of sugar per acre ; 
the red beet less. 

Sr AIK. 

Saragossa , — The principal industry here is the extraction of beet 
sugar. The total production of the eight factories in this district 
during the year 1903 amounted to 50,000 tons, all of which was for 
home consumption. 
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Turkey. 

Baghdad. — Larg.<? quantities of loaf sugar were imported from 
Marseilles, Belgium, and Egypt during 1903, and realised fair profits. 
The greater part of this sugar was re-exported to Persia. There 
were many complaints about the inadequate means of conveyance 
from Basrah to Baghdad, and about the high freights. Formerly the 
greater part of this sugar was carried by native sailing craft, but this 
has been stopped lately because the insurance companies refuse to 
take the risk of such transport. 

Er?:eT(ymn District . — There has been a considerable increase of late 
years in the amount of sugar imported, concurrently with a larger 
consumption of tea (which the natives sweeten excessively) and less 
coffee. Most of it comes from Marseilles, the trade-mark bearing the 
British arms. A small quantity comes from Vienna in loaves like 
the French ones, packed in the same way, with a similar trade-mark 
bearing an imitation of the Austro-Hungarian arms. 

China. 

Ohinkiiiang. — The trade in sugar, foreign and native, has been as 
follows : — 

Quantity. 

Cwt. Cwt. Cwt. 

Sugar, foreign . . . . 643,821 . . 897,478 . . 436,209 

„ native .. . 186,862 .. 222,918 .. 311,867 

The total value in 1903 was £420,000. An increasing tendency is 
shown for native sugar to become foreign, that is, as explained in 
previous reports, for Swatow sugar to pass through Hong-Hong and 
thus become foreign merchandise in a customs sense. 

French Inbo-China. 

The production of sugar is small, being estimated at only some 
50,000 tons for the whole country, but the climate and soil in several 
provinces, especially in Annam, are supposed to be suitable, and 
several planters have lately started plantations. 

Attempts have recently been made to introduce foreign mills for 
crushing the cane, but so far with little success, some of the farmers 
recognising their advantages, whilst others think the native article 
equally good, regard being had to the price and cost of working. 

O^VNARY ISIANDS, 

The large increase in the qxxantity of sugar imported during 1903 
was due to the decreased cultivation of sugar cane in these islands. 
Farmers are now planting bananas instead of sugar cane, the profits 
on bananas being so much greater and the prospects brighter. It is 
true that a fair quantity was shipped from the United Kingdom, but 
the shipments consisted almost exclusively of Continental beet sugar. 
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The duty on sugar is heavy, viz., 70 pesetas per 100 kilos. Cane 
sugar v^ould be too expensive to import and sell after paying duty. 


Imports during 1902 and 1903: — 

1902. 1903. 

Tons. Tons. 

United Kingdom 3 . . 120 

Germany 24 . . 364 


Argentina. 

Rosario . — Exports of sugar ; — 

1902 1903 

(Poor Harvest). (Good Harvest). 

Tons. $ Tons. $ 

Unrefined sugar . . 37,378 . , 2,707,253 28,880 . . 2,493,312 


PUBLICATIONS EEOEIVBD. 


"'Die Damppwirtschapt in deb Zijckebfabbik.” (The employ- 
ment of Steam in the Sugar Factory.) By Karl Abraham, C.E. 
^20 pp. Price, Mk. 4. Schallehn & Wolibriick, Magdeburg. 

Abraham’s long connection with the sugar industry as factory 
manager and consulting engineer should fit him for the task of 
compiling a treatise on the use of steam in sugar factories. His 
work, contrary to what we usually expect from Germany, is not 
voluminous to a wearisome degree, hut is short and terse; and the 
reader who possesses a moderate acquaintance with German would 
not find the hook above his powers. The author deals first with the 
employment of steam in the several stages of the sugar manufacture, 
diffusion, satui'ation of syrups, boiling, &c. 

A second part deals with the General Distribution of Steam in the 
Factory, Methods of Economisation, Questions of Temperature and 
their Influence on the Work, Heating Surfaces, &c. The addition of 
a “ contents” page and Index would improve the book considerably. 


Cane Sugar Machinery.” By 0. B. Stillmann, 92, William 
Street, New York, 4to., 144 pp. S5*00. 

This book in parallel English and Spanish is openly admitted by 
the author to have been written with a view to pushing his business 
as a sugar plant contractor. Profuse illustrations of American 
and British machinery are given, also of factory construction and 
appliances, and advice is tendered as to the best designs. As the 
author does not appear to be interested in any particular firm, his 
views should be faix'ly free from bias ; but we wonder how many 
individuals will care to pay $5-00 for what is after all only a glorified 
machinery catalogue. 
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MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E.,F.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London, 


EN GLISH. — APPLICATIONS . 

15934. 0. StiEPEL, London. Improved manufacture of 'betaine 

and its salts from the molasses and waste products of beetroot sugar 
manufacture. 18th July, 1904, 

16262. A. Boener, London. A new or miproved process for the 
manufacture of starch and sugar. (Complete specification.) 22nd 
July, 1904. 

16546. S, Stein and M. Loewenthal, Liverpool. An unproved 
manufacture of sugar. 27th July, 1904, 

..VERIDGMENT, 

- 7947. J. Kostalek, Prague, Austria. Parallel filter. 6th ApriP 

1904. This invention relates to parallel filters employing a granular 
filtering medium, the arrangement of removable juice inlet or outlet 
pockets or tubes made of flat or corrugated perforated sheet-metal or 
of wire gauze, the said pockets being suspended alternately and 
parallel to each other and connected to the inlet and outlet tubes 
respectively, the said pockets being separated from each other by 
means of a granular filtering medium for the pui’pose of enlarging the 
filtering capacity of the filter. 

GERMAN. — ABRIDGMENTS. 

14857. Wilhelm Kollmann, Barmen. A beetroot shredding 
machine ivith means for holding up the roots to luhicli a rotary movement 
is imparted opposite to that of the hnife disc. 23rd January, 1902. 
Means for holding the beet roots are arranged over a rotary knife 
disc, and serve for holding the roots in place when being sliced. The 
knife holders are spirally arranged on a rotary cone. The cone and 
the knife disc rotate in opposite directions. 

149523. Carl Steepen, Yienna. A pressing process for obtaining 
pure concentrated beetroot juice and saccharine residuals poor in water. 
February 13th, 1901. Fresh beeti-oot shreddings or slices and the 
like are heated to temperatures of from’ 60 to 100° (preferably from 80 
to 85°) by means of crude beet juice or juice from the press heated to 
60°, or up to its boiling point, and after the entire or partial separation 
•of the crude juice employed for heating or even in conjunction 
therewith, the juice is obtained by pressing out in ordinary pressing 
apparatus. The pressed crude juice is again heated whereupon it can 
act upon fresh quantities of disintegrated beet in a similar manner, 
and for the same objects before it is subjected to the usual treatment 
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for making sugar. A disintegration of tho kot beetroot sbreddings- 
freed more or less from tlie warm juice, may be undertaken before 
the expressing and then the disintegrated beetroot may be divided as 
mentioned above into pressed juice and pressed residuals. A certain 
quantity of the disintegrated roots may also be mixed with such large 
quantities of the pressed beetroot juice or crude beetroot sap brought 
to 60° or to boiling point (preferably from 97° to boiling point) with 
the object of rapidly heating to the desired temperature, so that the- 
total heat existing in the mixture of crude juice and beetroot 
shreddings suffices to produce the degree of temperature (preferably 
SO to 85°) sought after for the beetroot shreddings, as a uniform 
temperature in the total material mixed. The process hereinbefore- 
described may also be employed on cold made beetroot mash. 

150629. Dr. Keixrich Winter, Chariottenburg. A stirriny 
apparatus more pariicukniy for mash tiihs, (Patent of addition to- 
Patent No. 140893 of August 2lst, 1902.) October 2nd, 1903. On 
the inner face of the agitation vat rows of check pins are aiTanged in 
such a way that the bars of the stirrer in their rotation strike against 
them in order to loosen the pasty masses from the bars and to cause 
them to slip off the same. 

150933. James Wright Ma.cfarlane, Kingston, Gflasgow. A 
cejitrifiiged tviih means for separating the drain, February 20th, 1903. 
The separation of the drain into two different channels takes place by 
means of a vertical partition which is mounted by means of oblique- 
contact surfaces on rollers and when suitably rotated by means of a 
toothed rack gear, may be raised or lowered and thus adjusted to the- 
respective di’ain gutter, 

151007. Hermann Schulze, Bernberg. Diffusion process, Feb- 
ruary 13th, 1902. The juice circulates from the diffuser, which is in 
communication above with the atmosphere, through the respective 
calorisator and back merely by means of the upward movement 
induced by the introduction of heat into the calorisator or stand pipe, 
and if desired simultaneously in two or more diffusers. 

151254. Jules Eagot and Henri Tourneur, Paris. A mashiny 
cipparaius with means fur equalising the temperaiure for masse-cuite 
January 7th, 1903. This invention relates to a stirring mechanism 
for mashing apparatus for masse-cuite. Two or more coils of pipes 
running in opposite directions are mounted on a horizontal shaft 
divided into a suitable number of parts- A suitable heating or- 
cooling medium is sent through the coils of pipes. The connection of 
the coils of pipes is opeiuted hy means of a series of pipes whicl^ 
regulate the com’se of the heating or cooling medium in succession 
the coil and back again to the point of admission. 

151591. James Wright Maopaelane, Kingston, Glasgow. An 
apparatus for dean ing sugar centrifugals, February 20th, 1903. This- 



invention relates to a device for cleaning the interstice between the 
sieve separating the mass to be centrifugalied and the cylindrical or 
tapering casing surrounding said sieve. It consists in the upper 
•edges of the sieve forming the drum of the centrifugal and the casing 
being arranged at a slight distance apart and provided with horizontal 
flanges between which a narrow slot leading to the space formed 
between the sieve and the casing remains open, so that into this 
narrow slot a cleansing fluid may he introduced by means of a pipe 
for washing the outer wall of the sieve and the inner wall of the drum 
•casing, and thus rendering it unnecessary to remove the drum from 
the machine for the purpose of being cleaned. 

152591. Count Botho Sghweein, Wildenhofl, East Prussia. A 
process for the extraction of sugar by means of electricity. (Patent of 
addition to Patent No. 124430 of 27th October, 1900.) 13th Eebruary, 
1902. The sugar solution which is discharged from the negative pole 
is allowed to flow through a layer of oxides of the earth metals or 
alkaline earths or other hydrates, in order thus to obtain a solution 
free fi’om albumen. 

152270. Miss Helene Wolt:mann, Magdeburg. A centrifugal ia 
tohich the separation of the drain is effected by means of a revoluhle ring 
^jver the syrup dish. May 2nd, 1903, The separation of the drain is 
operated by means of a revoluble ring over the .syrup dish, the latter 
being divided into four compartments connected crosswise by their 
■discharge pipes, of which only the outer two compartments may 
alternately be closed or opened by a suitable turning of the partly 
'dosed and partly open ring. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
^.nd Two Shillings for G-erman. In ordering please give number and 
date. 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOETS AND EXPORTS OF SUGAE (UNITED KINGDOM) 

To END OF July, 1903 and 1904. 


IMPOETS. 


‘ 

Raw Sugaks. 

Germany 

Holland ...... .... 

Belgium 

France 

Austria-Hungary 

Java 

Philippine Islands 

Cuba 

Peru 

Brazil .... .... 

Argentine Eepublic 

Mauritius 

British East Indies 

Br. W . Indies, Guiana, &c. 
Other Countries 

Quantities. 

Values. 

1903. 

Cwts. 

2,206,302 

138,078 

608,416 

459,506 

1,411,283 

Vo, *646 

332,413 

196,111 

65,720 

178,283 

222,170 

207,536 

486,138 

311,959 

1904. 

Cwts. 

3,845,836 

123,866 

225,004 

153,556 

680,971 

1,034,877 

585,473 

82,210 

321,538 

153,468 

777,870 

401,622 

1903. 

£ 

-894,928 

51,708 

253,689 

202,303 

594,545 

’25,*285 

163,822 

76,771 

25,696 

80,432 

78,546 

74,322 

303,442 

138,496 

1904. 

£ 

1,704,439 

56,437 

97,393 

71,854 

306,550 

428,871 

264,756 

31,171 

117,181 

62,136 

503,012 

185,602 

Total Raw Sugars 

6,894,561 

8,386,291 

2,963,985 

3,829,402 

1 Refined Sugars. 

■ Germany 

Holland 

Belgium 

France 

Other Countries 

8,449,783 

1,267,844 

82,901 

511,046 

684,946 

6,872,610 

1,853,545 

246,879 

1,281,638 

167,246 

4,389,327 

730,632 

48,258 

293,085 

337,107 

3,869,151 

1,092,606 

141,225 

701,798 

88,o35 

Total Eefined Sugars . . 1 
Molasses .... 

10,996,520 

876,297 

10,421,918 

1,046,271 

5,798,409 

164,968 

5,883,314 

193,323 

1 

Total Imports 

18,767,378 

1 

19,854,480 

8,927,362 

9,906,039 


EXPORTS. 



j British Eefined Sugars. ' 

Cwts. 

Cwts. 

£ 

£ 

1 Sweden and Norway ...... | 

13,365 

18,042 

6,968 

9,123 

Denmark i 

58,144 

4 2,355 

31,907 

36,420 

17,870 

Holland ' 

36,284 

34,128 

6,527 

19,675 

Belgium ...... ..........I 

4,708 

2,356 

3,458 

Portugal, Azores, &c. ...... i 

4,201 

9,422 

2,263 

5,029 

Italy 

0,672 

2,565 

2,582 

1,208 

Other Countries .... 

346,944 

192,549 

210,863 

121,277 

Foreign & Colonial Sugars., 

469,318 

' 

335,588 

276,614 

■ 

194,386 

Refined and Gandy ........ 

24,841 

16,543 

! 15,204 

11,277 

Unrefined 

35,966 

60,100 

18,706 

33,023 

Molasses 

1,220 

1,559 

639 

8S8 

Total Exports 

531,345 

413,790 

; 311,163 

^ 239,573 



459 


UNITED STATES. 

fWillett ^ Gray^ 

(Tons of 2,240 Its.) 

Total Receipts, Jan. 1st to Aug. 18tli , . 1,227,242 
Keceipts of Refined ,, ,, ,, . . 314 

Deliveries ,, ,, ,, . . 1,224,636 

Consumption (4 Ports, Exports deducted) 

since 1st January 1,151,107 

Importers’ Stocks (4 Ports) Aug. I7tli . . 14,767 

Total Stocks, Aug. 24 tk 129,000 

Stocks in Cuba ,, 54,000 

1903. 

Total Consumption for twelve months . . 2,549,643 


1903. 

Tons. 

1,178,950 

1,149 

1,112,907 

1,040,277 

70,428 

250,744 

217,988 

1902. 

2,566,108 


CUBA. 


(Tons of 2,240lbs.) 

Exports 

Stocks , , . , 


Local Consumption (seven montho) 


Stock on 1st January (old crop) .. .. 

Receipts at Ports up to July 31st 

Savma, July Slst^ 1904^ 


Sugar, 1903 

AND 1904. 

1903. 

1904. 

Tons. 

Tons. 

661,540 

966,499 

293,027 . 

115,198 

954,567 .. 

1,081,697 

23,145 .. 

24,360 

977,712 . 

1,106,057 

42,530 . 

94,835 

935,182 . 

. 1,011,222 

J. Duma.— F. 

Mejek. 


UNITED KINCDOM. 


Statement of Imports, Exports, and Consumption for Seven Months- 
ending July 31st. 




Imports. 


t Exports (Foreign). 

Sugar. 

1902. 

1903. 

1904. 

1902. 

1903. 

1904. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined 

608,588 . 

. 549,826 .. 

521,096 

1,626 . 

. 1,242 . 

. 827 

Raw 

438,393 . 

. 344.728 .. 

419,314 

2,381 . 

,, 1,798 . 

3,005- 

Molasses 

37,192 . 

. 43,814 .. 

52,314 ; 

60 . 

61 , 

78 

Total 

1,084,173 . 

. 938,368 

992,724 

4,067 . 

. 3,101 . 

.. 3,910 


Refined.... 

Refined (in Bond) in the United Kingdom 

Raw 

Molasses 

Molasses, manufactured (in Bond) in U.K. 

Total 

Less Exports of British Refined 

Total Home Consumption of Sugar ..... 


Home Consumption. 

1902. IHdS. 1904, 


Tons. 
605,491 . 

411,738 .* 
37,439 . 

Tons, 

. 519,623 , 

*. 325,453 
. 38,189 . 

Tons. 

. 533,434 
. 395,942' 

. 75,296 

. 48,907 

. 35,272 

. 1,054,668 . 

. 883,2<55 . 

. 988,851 

. 18,008 . 

. 23,468 . 

, 16,779 

. 1,036,660 . 

. 859,799 . 

. 972,072 
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Stocks of Sogak in Eukopk at uneten dates, Atro. 1st to 24th, 
COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamliarg, 

France. 

Austria. 

Holland and 
Belgium. 

Total 

1904 . 

96 i 

488 

515 

208 

128 

1437 

Totals .. .. 

1903 . 

1715 .. 

1902 . 

1738 .. 

1901 . 

852 . . 

1900 . 

691 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending July 31st, in thousands of tons. 
(From Lichfs Monthly Ciretdar.J 


Great 

Britain. 

Germany 

1 

France. 

Austria, j 

Holland, 

Belgium,! 

&c. 

i 

Total 

1903 * 4 . 

Total 

1902 - 3 . 

Total. 

1901 - 2 . 

1759 

1 

1057 

I i 

740 

1 

467 

558 

j 

4582 

8788 

4181 


Estimated Crop of Beetroot Sugar on the Continent op Europe 

FOB THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS. 

("From Zichfs Monthly Circular,} 

1903-1904. 1902-1903. 1901-1902. 1900-1901. 


Tons. Tons. Tons. Tons. 

Germany 1,950,000 ..1,762,461 ..2,304,923 ..1,984,187 

Austria .1,170,000 . .1,067,692 ..1,301,549 ..1,094,043 

-France 800,000 .. 833,210 ..1,123,533 ..1,113,893 

Russia 1,200,000 ..1,256,311 ..1,098,983 .. 918,838 

Belgium 210,000 ,. 216,000.. 334,960.. 333,119 

Holland 125,000 ;. 102,411.. 203,172.. 178,081 


Other Countries . 410,000 j. . 325,082 .. 393,236.. 367,919 

1 ^ 

5,865,000j 5,552,167 6,760,356 5,990,080 
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Cheques and Postal Orders to be made payable to Norman 
Rodger, Altrincham. 

The Editor is not responsible for statements or opinions con- 
tained in articles which are signed, or the source of which is named. 


NOTES AND COMMENTS. 


Blyth Bros., Mauritius, report shipments of sugar from August 1st 
to July 31st,' 1904, as 218,532 tons, as compared with 150,349 tons 
for the preceding year. 

Exports from British Guiana from 1st January to 6th September: — 
Sugar, 44,662 tons; rum, 1,270,155 galls.; molasses, 1,111 casks; 
molascnit, 2,717 tons ; cocoa, 100,676 lbs. ; as compared with 66,487 
tons; 1,642,378 gallons; 3,494 casks; 480 tons; and 102,228 lbs., 
respectively, for the like period last year. 


Progress in British Guiana. 

Signs are not wanting that the xdanters of British Guiana are 
H^ndeavouiing to keep in the van of progress. There is more willing- 
ness now to accept technical help from chemists and others, instead of 
putting obstacles into their way. Centralization is the order of the 
day and larger and better ecquipped factories are springing up. 
Cotton, from which so much was expected, is proving a complete 
failure. South Sea Island cotton has been tried and found unsuitable ; 
it has, moreover, been attacked by the cotton bug and possibly other 
diseases. Hence it is evident that the position of sugar as the staple 
industry is not yet even threatened. 


35 
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Java Affairs. 

Tiie Java crop is estimated at one million tons, seconds included. 
A much larger proportion of this ^411 come to Europe than has 
hitherto been the case. As a proof of this we may point out that a 
short while ago the first cargo of Java sugar since 1SS4 arrived in 
Holland for a refinery there. This, it is needless to say, is the out- 
come of the Brussels Conyention. Two and a half million jiiculs of 
1905 crop are already sold at a good price. 


Consumption of Sugar in the U.K. and elsewhere. 

We note that certain Radical organs of the Press have been 
reviewing the twelve months following the putting into force of the 
Brussels Convention, and have satisfied themselves that the latter is 
proving a burden, and no blessing, to the nation. It is shown that 
the consumption for twelve months ending x\ngust 80th, 1904, is 
considerably less than in the previous year. But why is it not also 
shown that the consumption for the first eight months of 1904 exceeds 
that of the corresponding period of 1903 by over 82,000 tons P This 
puts a somewhat different complexion on the matter and suggests 
that it is only time that is recpiired in order to ensure a full recovery 
from the depression and disorder into which the hounties, and not the 
Brussels Convention, have landed us. When the figures for 1904 are 
forthcoming, they will form a better basis for drawing conclusions 
from ; but it would he better still to wait another year or two ere 
attempting to condemn this much-abused Convention. Unfortunately 
it is too much to expect these Radical scribes to i^emain silent in the 
interval. Hence we have to supply a periodical refutation of their 
fallacious communications. In this number will be found an article 
on the Cobden Club’s latest sayings and doings; there seems to be 
little brotherly love to lose between the Club Committee and its 
foreign members, considering the animosity which the former show 
to any convention which, inter alia, increases some benefit to foreign 
populations. We wonder some of these foreign members, M. Yves 
Guyot to wit, do not vigorously protest against this apparent slui* on 
their interests. This latter gentleman, it is well known, has worked 
long and strenuously to obtam for his country, and others, a more 
natmal and plentiful supply of sugar, and having succeeded, he now 
finds the club of which he is a distinguished member loudly objecting 
to England’s share in that desirable consummation. These objections 
would be in better part if it could be logically shown that as the 
consumption increases on the Continent, so ours* is hound to decrease; 
but W6 know that while there has been a shortage just lately, it will 
not last long, and that a more plentiful and better distributed supply 
will very soon be available. 
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THE BRUSSELS CONYENTIOH. 


Many questions still remain to be settled with regard to tbe total 
abolition of bounties as provided for in Article I. of the Convention. 
Of these the most important is the failure of France to establish 
refining on bond. This has been fully dealt with in our columns in 
the Journals for February and September. The latter article has been 
reviewed in a leading article in the Journal des Fahrimnts de Sucre 
of the 14th September, and it is satisfactory to note that the arguments 
and facts put forward by us are not disputed. On the contrary, the 
Editor concludes as follows : These observations denote on the part 
of our neighbours a very manifest feeling of defiance and one which 
undoubtedly it will not be easy to dissipate. The Paris organ then 
quotes views similar to our own from the Deutsche Zucherindustrie, 
which, it says ‘‘‘clearly decides that there exists an indirect bounty 
to the profit of the French refiner.” The Paris journal concludes by 
saying that, “to judge by these appreciations, it is certain that the 
new fiscal regime of the French refinery will be the object of an 
attentive examination on the part of the Permanent Commission at 
Brussels.” 

A. certain impetus may be given to this examination from the fact 
that paragraphs have recently appeared in the Paris press declaring 
that at the annual stock-taking on the 1st of September serious errors 
were discovered in the declarations of a refiner as to the quantity of 
sugar in store. Ko such error could occur if the simple system of 
refining in bond were substituted for the present unsatisfactory and 
insufficient method of what is erroneously called supeiwision. 

A subject of equal im];)ortance and more complexity requires 
immediate consideration. Confectionery, preserves, condensed milk, 
biscuits, chocolate, ‘ ‘ and all other analogous products containing a 
notable proportion of sugar,” are declared by Article I. to be “assimi- 
lated to sugar,” and therefore no bounty is allowed to be obtained 
on them. This includes the bounty defined under letter / as “ the 
advantages aiisicg from any surtax of a rate superior to that fixed 
by Article III.” — ^that is, any surtax above six francs per 100 
kilogrammes. But, as the result of a former discussion, the Com- 
mission have decided that the limit of six francs does not apply to 
these sugared products, and they now have to determine what the 
surtax shall be which will prevent sugared products from obtaining 
the “ advantages ” defined in Article I. 

This becomes more important now that Belgium has pei’mitted 
sugared products to be manufactured with sugar free from excise 
duty. It is clear that in this case Belgian sugared products will 
enjoy advantages axdsing from a very excessive surtax unless the 
imi>ort duty be reduced to the extent of the excise duty remitted. 
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A fallacious notiou lias ai*isen, that if foreign sugar is also admitted 
free from excise duty no objection can be raised. This is a confusion 
of ideas. The admission of foreign sugar free from that portion of 
the import duty equivalent to the excise duty still leaves it liable to 
the surtax of six francs, which is more than sufficient to protect the 
home producer in Belgium against any fear of foreign comj^etition. 
The confusion has arisen from an erroneous theoi-y having been pro- 
pounded that remission of the duty on sugar used for sugared 
products would be a bounty to the sugar producer in Belgium by 
enabhng him to obtain an artificial price for his sugar. This could 
not possibly be the case, because all sugar in Belgium is sold at the 
world’s price, and therefore the sugar producer would never he able 
to obtain a fancy price for his sugar from the Belgian confectioner 
because he would not know to whom the sugar would eventually he 
delivered. This should have been the conclusive reply to those who 
advanced the theory; but the reply really made was that foreign 
sugar could also be used free from duty, which was really no reply, 
because foreign sugar is always shut out by the six-francs surtax. 
This theory, however, has no bearing on the fact that if sugar is free 
from duty when used by a confectioner he is at once protected by a 
sui*tax amounting to the whole of the excise duty plus the existing 
surtax, and will be able to obtain an enhanced price for his sugared 
products to that amount. This would at once give him the bounty 
defined under letter / of Article I. on a very large scale. 

Golden syi’up is not a sugared product, nor is it a bye product, 
because it is made almost direct from raw sugar and contains about 
80 per cent, of sugar. It is, in fact, liquid sugar, and should there- 
fore come under the denomination of sugar and be subject to the 
provisions of Article III., which says that the surtax on its importa- 
tion must be limited to six francs. A portion of it is invert sugar, 
but it is now admitted by the recent action of the French Govern- 
ment in regard to invert sugar in sugared products, that invert sugar 
in such cases must be regarded as sugar. 

Next in order of importance comes the suject of the dHaxes da 
ilutance, which, unfortunately, were specially permitted in the case 
of France. Here again we come to the evils arising from the French 
system of a debit of duty on the raw sugar entering the refinery. The 
duty is either paid on the raw sugar or a debit is entered against it 
which must be discharged within a certain time, either by payment 
or by the presentation of a certificate of the, exportation of an 
equivalent quantity of refined sugar. This is called the system of 
‘Hemporaxy admission,” and gives rise to many little permutations 
and combinations of a profitable character. For instance, the sugar 
which enjoys the benefit af the dHaxe de distance of two francs when 
conveyed from the North of France to a port on the Atlantic or 
Mediterranean for the purpose of being refined for exportation^ can, 
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by a little juggle, obtain tbe two francs without being subsequently 
exported. The southern buyer obtains a certificate of export in the 
Paris market and pays his duty with it, after which he is supposed to 
haye exported the product of the raw sugar and receives his two 
francs. In order to obtain the certificate he pays to the Paris refiner 
a premium of, say, one franc on the certificate. That premium is, 
in fact, an export bounty to the Paris refiner to that amount. The 
other franc is gained by the southern buyer. He sells the sugar for 
home consumption, and has gained a franc towards paying the 
carriage. 

Another little abuse is the legal tare, which in some cases is con- 
siderably below the actual tare and is said to be a profit to the refiner 
who imports that kind of package of about one franc or a little more. 

Some complaints have been made about excessive reductions in rail- 
W’ay rates and shipping freights. These complaints are valid if the 
reductions are made on State railways, or if they are rates below cost 
price, or if they are excessive preferences to sugar destined for 
exportation. It is a difficult subject and cannot be dealt with fairly 
without very full and definite information. 

With regard to countervailing the bounty arising from an excessive 
surtax, it is clear that the mere fact of the existence of a surtax 
exceeding six francs would not justify the enforcing of the penal 
clause unless it be shown that “advantages" are obtained from it. 

In the case of Cuba, for instance, the surtax exceeds the six francs, 
but it would be absurd to penalize Cuban sugar on that ground. Cuba 
produces more than a million tons of sugar, imports practically none, 
and consumes only 40 to 50,000 tons. It would be impossible in such 
a case to convict the Cuban planter of obtaining a bounty from the 
surtax. It is therefore veiy necessary to lay down the clear principle 
that it is not the surtax hut some definite advantage obtained fi'om it 
that is to be penahzed. The United States is another case in point 
though of a somewhat different kind. It gives preferential treatment 
to sugar imported from Cuba, Porto Eico, the Sandwich Islands, and 
the Philippines, and to sugar produced in its ovm States. But all 
that sugar is sold in the sugar markets of the United States at the 
duty paid value and is on a par with sugar paying the full import 
duty. This is a bounty to the producing countries and to the sugar 
Producers in the States, but it is no bounty to the American refiner or 
confectioner. It would be unfair to penalize American refined sugar 
unless it were produced direct in. the Louisiana or the beetroot 
factories. In any case it would be unfair to penalize American 
confectionery. 

This raises a further question. Is preferential treatment in the 
United States markets such a bounty to those foreign countries which 
enjoy it as could be regarded as coming within the scope of the sugar 
convention? The Governments of those countries do not give a 
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bounty to tbeir sugar industry. Tbe bounty is obtained solely tbroiigli 
the action of a foreign country. The sugar produced in Louisiana 
and tbe United States beetroot factories would undoubtedly be subject 
to the penal clause. But what are we to do with vsugar coming from 
countries like Cuba which are independent States, giving no bounty 
themselves but enjoying a preference in the markets of the United 
States ? This is a question which will have to be decided, because 
there axe times when the Cuban market is depressed during the thick 
of the crop, and when buyers outside the United States might find it 
advantageous to buy Cuban sugar. 

We have said enough to show that there are many questions still 
to be settled before we can say that the convention is in complete 
working order. 


THE COBDEN CLUB. 

The persistent way in which the Cobden Club have, for more than 
twenty years, opposed the abolition of bounties on sugar is a remark- 
able instance of party politics under the guise of scientific economics. 
They have tried many arguments and marshalled many figures, all 
more or less erroneous. At first protection was their great cry ; as if 
the restoration of free competition, the abolition of protection to 
foreign producers in British markets, and a return to the natural 
price, were identical with protection to British producers in their own 
markets, and the consequent creation of an artificial price and a 
hindrance to free competition. The fallacy seems too absurd to need 
refutation; and yet almost every statesman of the opposition side, 
Grladstone excepted, greedily took up the idea and worked it for all it 
was worth, even up to the debates of last year. But eventually they 
thought they had a better cry, cheapness. This has proved more 
successful and has caught on with the man in the street. Becently 
the Cobden Club have returned to the charge, and many papers have 
printed a letter from their secretary deploring the recent rise in sugar 
and laying it all at the door of the Brussels Convention. 

True facts and arguments are of little use with the British public, 
while they swallow the imitation article with avidity. Still it may be 
worth while to state the facts. Bounties have had a wonderful efiect 
in stimulating an excessive production of beetroot sugar, with the 
final result that recently the bounty-fed source of supply constituted 
about two-thirds of the visible production of the world. The great 
Cartel bounties in Germany and Austria threatened, three years ago, 
greatly to aggravate this artificial state of things. Stocks accumula- 
ted and prices fell to a point at which it was impossible for natural 
producers to maintain the competition. If no international discussion 
and settlement of the question had intervened, and things had been 
allowed to take their course, Austria and Germany would by this 
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time have been masters of the situation. All other competitors, even 
the lesser bounty-fed countries, would have been ousted, and the 
consumer would have found himself dependent on a very reduced and 
precarious source of supply. 

This would, in the eyes of the Cobden Club, have been in strict 
accordance with the laisser fnire policy of what they are pleased to 
call Free Trade. They therefore accuse the Brussels Convention of 
having raised the price of sugar. They maintain that a juice nearly 
T4 a ton below the cost of pi'oduction is one which the British 
consumer has a right to claim in perpetuity. They do not explain 
how that is to be accomplished, but they emphatically protest, in the 
name of Cobden and free trade, against any attempt to save natural 
competition from certain destruction. They, in fact, declare 
categorically that the cost of sugar ought to be governed by bounties, 
and that the Convention has most wickedly intervened to prevent 
that eminently free trade arrangement from being made permanent. 

The most curious fact in this latest phase of a long controversy is 
that the recent rise in sugar is, in great part, positively the result of 
the bounties, not of their abolition. It is true that Cuba had a little 
unexpected shortage, and that consumption on the Continent has 
been greatly stimulated by the recent reduction in the sugar duties 
in Prance and Germany. But the main factor in the rise has been 
the drought in Austria and parts of Germany. That has created a 
little scare, and prices have been forced up one or two shillings by 
the operations of speculators. This would never have happened if 
there had not been the stimulation to over-production caused by 
bounties, ,and the consequent artificial preponderance of beetroot 
sugar in the world’s suj)ply. We should have had plenty of beetroot 
sugar in any case, but it would not have been so dominant a feature 
in the market as to cause a rise every time the roots were not quite 
so lax’ge as usual; nor would it ever have brought .about the 
glut of sugar which forced prices to a point w^here natural i)i‘oduction 
would have been destroyed if the Brussels Convention had not come 
to the rescue. 

The paradoxes of the Cobden Club do not end here. In their 
recent letter they greatly deplore the fact that the Brussels Conven- 
tion has caused a distinct increase in the world’s consumption of 
sugar. This is an unpardonable sin in the eyes of the Cobden Club, 
To enable the unfortunate overtaxed continental consumer to enjoy at 
last sugar at a reasonable figure is an ofience to their free trade 
principles. They cannot conceive it possible that Cobden and 
Gladstone would have regarded with favour such a consummation. 
To increase consumption, and thereby the demand for sugar, is a 
benefit to the sugar producer so scandalous in the eyes of the Cobden 
Club that they cannot find words strong enough to condemn it. Their 
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desire is tliat the cost of production should continue to bo 
governed by bounties and that the downtrodden confectioner should 
for ever enjoy the advantage of using sugar at a price £4 a ton below 
cost. It is time that they should indicate to their readers how this 
happy Utopia is to be obtained. In any case wo thank them for tlieir 
newest exposition of the fundamental principles of free trade; 


SCIENCE IN SUUAK EEODUOTION. 
By T. H. P. Hebiot, E.C.8. 

(‘Continued from page 


4. Manubactube.— ( Coniinued, ) 

[d) Oonceritndwn and Crystallisation of the hiyru/K 

Science not having yet furnished the sugar producer with a method 
of removing all soluble impurities from cane — and beet— juices, the 
preliminary evaporation, dealt with in the preceding paper, yields 
a syrup containing many substances in solution besides the sugar it 
is desired to extract. 

■\Vhereas a perfectly pure syrup would yield a residue of dry sugar 
by the complete evaporation of the water, such simple treatment is 
impossible when the liquid contains other non-volatile substances ; 
the final stages of manufacture therefore consist in causing the sugar 
to assume a solid (crystalline) form whilst all the impurities remain 
ill solution ; this being followed by a mechanical separation of the 
sugar crystals from the liquid residue. 

Before proceeding fiu'thei% we must call the reader’s attention to a 
few general principle>s which underlie the practical methods to be 
described. 

SoLtJBiEiTY.— Regarding the syrup as a strong solution of sugar, it 
is important to note that the quantity of sugar which can thus remain 
in solution is strictly limited. Speaking generally, the solubility of 
any solid in any liquid is fixed and invariable /or any given tempemitm; 
and, as a rule, increases dii'octly with the temperature. 

When the ratio of solid to liquid corresponds to the maximum at 
any given temperature, the resulting solution is said to be satumted. 
On raising the temperature, the solution ceases to he saturated, and 
is capable of dissolving more of the solid. On lowering the 
temperature, thereby reducing the solubility of the dissolved 
substance, the excess of the latter separates in the solid form, leaving 
the cooled liquid satumted at the lower temperature. 

By way of illustration, we proceed to make a hot saturated solution 
of sugar by continued additions of powdered sugar to a small quantity 
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of boiling water until, afcex* constant stirring, an excess of sugar 
remains insoluble. The clear syrup is next decanted, or filtered, into 
a clean glass, and, assuming the temperature to be 100'^ C. (212° F.) 
the sprup will have the composition represented under “A” 


A. B. 

100 C. 15*5 C. 

Sugar S2‘97 . . 66*40 

Water 17*03 .. 33*60 


100*00 100*00 

Solubility of sugar in 100 parts of water. . 4S7*2 . . 197*6 


On allowing the saturated syrup to cool, small sugar crystals 
separate from the liquid although the latter remains fully saturated. 
At a temperatui'e of, say, 15*5° C. (60° F.), the clear syrup will have 
the composition represented under B, the solubility having fallen 
from 487*2 to 197*6 per 100 parts of water present. For any other 
temperatures, the composition of a saturated solution of sugar can be 
readily calculated. 

Such data are true for pure solutions only under certain noimal 
conditions, but sugar and many substances, are capable of forming 
sn per saturated solutions in which the normal solubility of the 
dissolved solid may be greatly exceeded, and which are generally 
formed when hot saturated solutions are cooled without contact with 
solid particles of the dissolved substance. Such particles serve as 
startling points or “nuclei” upon which the deposition or precipi- 
tation of the dissolved solid can proceed until the solution ceases to be 
supersaturated; in other words, until the quantity of substance 
remaining in solution corresponds exactly to its normal solubility at 
the temperature to which the liquid has been cooled. In some cases, 
the change from a supersaturated to a normally saturated condition 
occurs instantaneously on the addition of a minute crystal of the 
dissolved solid ; in other cases, the change may be slowly brought 
about by mechanical means, such as stirring or shaking of the liquid. 
The most efficient plan is a combination of both methods, namely, the 
continued stirring of the supersaturated solution in contact with solid 
particles (crystals) of the substance in solution, a method familiar in 
sugar factories for eiSecting “crystallization in motion” and which 
will be more fully described shortly. 

CBYSTALLISATI03V. — Very large number of solids possess the 
property of assuming regular geometrical forms, or crystals, when 
separated from their solutions by evaporation of the solvent. 
Crystalline form is therefore a characteristic of such substances, for 
example, common salt crystallises in cubes, alum in octohedra, nitre 
in six-sided prisms, sugar in oblique four-sided prisms, etc. 

A crystal grows in size by contact with a solution of the same 
substance, an essential condition being that the solution, or mother- 



470 


liquor, should be maintained in a slightly supersaturated condition by 
gradual cooling or by slow evaporation. If the degree of super- 
saturation is great, a fresh crop ” of crystals may be formed which 
retard the growth of those already present. If, on the other hand, 
the mother-liquid is not a saturatated solution, the original crystals 
partially dissolve until a state of equilibrium is reached, and only 
commence to grow when the solution becomes supersaturated by 
further evaporation or cooling. 

Each surface of a growing crystal receives successive layers of 
solid deposited from the solution so that the characteristic form is 
maintained although the size of the crystal may be increased almost 
indefinitely. During this building up process, small quantities of 
the mother-liquor are frequently retained as films between the 
separate layers or deposits, and this retention of liquid increases 
directly with the size, or surface-area, of the crystal, from which it 
follows that large crystals are generally less pure than small ones. 

Crystallisation is an essential operation in many industries, more 
especially in those classed as “chemical industries.” Two or more 
crystallisable solids can he readil}^ separated, if their crystalline 
forms are dissimilar, by taking advantage of their unequal solu- 
bility in a given solvent, such as water ; the less soluble separating 
at a lower degree of concentration, or at a relatively higher tempera- 
ture, than the more soluble substances. Thus, by the gradual 
evaporation of a complex solution, the various dissolved ingredients 
may be partially separated by removing the crystals deposited at 
various stages. Each deposit, or “crop” of crystals will then 
mainly consist of one ingredient with a small admixture of other 
crystals, and may be sufficiently pure for commercial purposes. 
When it is desired to sepaiatethe ingredients in a chemically pure 
form, the various crops of crystals have to be separately dissolved in 
water, or other liquids, and recrystallised ; these operations being 
sometimes repeated several times. 

Sea water is an example of a complex solution of several crystal- 
lisahle substances in addition to the familiar table-salt, which is its 
main solid constituent. The first effect of evaporating this liquid is to 
separate about one per cent, of fairly pure table-salt, containing 
traces of sulphates of lime and magnesia. Continued evaporation 
yields a deposit having a bitter taste, owing to the larger proportion 
of sulphate of magnesia crystallising along with the table- salt. If the 
evaporation be carried further, chlorides of magnesia and potash are 
deposited, and, formerly, the evaporation -was continued to this final 
stage in order to extract the valuable potash salts, which are now 
obtained much more cheaply from natural deposits. 

The crystallisation of sugar from syrup is a much simpler operation 
for, if we neglect traces of saline impurities, the sugar is the only 
crystallisable substance present in the syrup. Yet it is practically 



impossible to obtain crystals of pure sugar by the direct evaporation 
of canc and beet syrups, owing to the viscuous and gunnny nature of 
the niothor-li([Uor adhering to the surfaces of the crystals and also 
partially retained in their internal structure. 

8uch sugar, containing from 9(> to 08 x>er cent, of pure sucrose, 
constitutes the raw material of the sugar retima-, who melts and 
re -crystallises it before it reaclu'-s the consnmt'v in the form of 
loaf-sugar. The latter still coutaius about O’d per cent, of impurities, 
consisting mainly of moisture, but requires further treatment before 
the sugar can be rendered absolutely pure. 

Tht‘ Bed. 

Eesuming the subject of evaporation, we now approach the critical 
stage at which the sugar makes its first appearance in the crystalline 
form ; for, as evaporation proceeds, the ratio of sugar to water 
increases until the syrup becomes first a saturated, then a super- 
saturated solution, from which sugar readily crystallises. Continued 
evaporation of water causes an increasing proportion of sugar to 
crystallise, until, finally a semi-solid magma is obtained consisting of 
a mixture of sugar crystals and mother- liquor. 

Whereas the concentration of the juice by" niultiple- effect ovapora.- 
tion requires very little attention, the subsequent concentration of the 
syrup constitutes the “ art ” of sugar making a,nd ca,n only be 
conducted by trained operators. In this dep>artmeut of tho Suorerie, 
Howard’s Vacuum Pan finds its special application ; this simple type 
of evaporator being under more complete control than the multiple- 
effect apparatus, and possessing other practical advantages. 

The reader will now perceive our object in treating the concentration 
of the juice in the multiple- effect as a distinct and preiiiuiuary 
operation to the concentration of tho syrup in the vacuum pan. In 
the former stage from 85 to 00 por cent, of tho total %vator is 
evaporated with a mininmm consumption of fuel, leaving a relatively 
small proportion to bo evaporated from the syrup in the vacuum 
pan, 

A secondary effect of concentrating tho juice to syrup is tho 
precipitation of certain mineral impurities whioh were soluble in tho 
original liquid. Those are deposited as an incrustation adhering to 
the heating surfaces of tlio ova.porator, and also form n ])r(!cipitato 
in the syrup, rondoring thti latter turbid. Mechruucul flltiution is 
therefore essential to clarify the syrup befmc it pass(>s to the vacuum 
paix, and the Phillipo filter is specially adu.pted to this purpose. 

The Vamum Tan.' — The theory" of ovaporation in vacuo having 
been dealt with, we may now cxamiiie tho construction and operation 
of the vacuum pan. Howard’s apparatus, patented in 1813, possessed 
all the essential features of modern pans, but differed mainly in the 
heating aiTangements, The earliest pans were fitted with a double- 
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l 3 ottoni, or steam jacket, kaving a relatively large heating surface 
compared with the voliiiiie of the contents of the pan, enabling low 
pressure steam to be used as a source of heat without risk of charring 
the syrup undergoing evaporation. This design necessitated a very 
shallow form of vessel, of small working capacity, and more 
especially suited to the requirements of small factories. Howard 
increased the heating surface of his pan ))y introducing a spiral 
steam-coil inside the pan in such a manner as to bo covered by the 
boiling liquid. This latter method of heating has since been much 
elaborated, and to-day the steam-jacket has been superseded by a 
series of coils arranged one above the other, and presenting a total 
heating surface which may amount to over 3,000 squax’e feet in a 
very large pan. But the ratio of heating surface is rarely sufficient 
to allow of the use of low-pressure steam alone ; the modern pan 
being distinctly inferior to Howard's original apparatus in this 
important detail. Some minor improvements have been made in the 
arrangement of the coils to facilitate repairs and to allow of the 
rapid removal of water of condensation, hut the general designing of 
the vacuum pan has not kept pace with the rapid improvement of the 
multiple-effect evaporator. 

The pan is now generally constructed of cast iron in the form of a 
vertical, cylindrical vessel, surmounted by a dome or conical top, 
and having a conical bottom terminating in a central discharge 
opening, of large diameter, closed air-tight by a sliding door. The 
heating surface consists of four, or more, independent coils fixed in 
the interior of the cylinder at different levels. One extremity of each 
coil [passes through the side of the pan and communicates with the 
steam main by a valve; the water condensed in the coil escapes 
through a pipe leaving the lower part of the pan, and is automatically 
discharged through a tmjD which maintains the required steam 
pressure in the coil. The vapour, rising from the boiling syrup, 
escapes through a wide vaixoxxr pi];)e at the top of the pan into a safety 
vessel which retains any entrained liquid, and passes thence to the 
condenser. The latter apparatus and the vacuum pump need not bo 
specially described. 

The ‘‘ proof-stick.” also invented by Howard, enables small 
samples of the contents to be withdrawn for examination , without 
allowing air to enter the vacuous interior of the pan. The syrup to 
be evaporated is supplied through a feed pipe, controlled by a valve, 
and the pan is emptied through the discharge door at the bottom. In 
order that the pan-boiler may see the level of the liquid he is boiling, 
a number of windows or “ sight-glasses” are fitted into the side of 
the pan at different levels. The degree of vacuum in the pan and the 
steam pressure in the coils are suitably indicated by guages ; also the 
temperature of the boiling syrup by a thermometer. Binally, a lai-ge 
cook admits air to the pan when the boiling operation is completed. 
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Horizontal types of pans have found favour in Austrian factories, 
and possess certain advantages over the more general vertical type. 

Boiling the Sgruj ), — All conimunications hotween the interior and 
exterior of the pan haviitg heen closed, and the pumping ongiuo 
started, the air is gradually exhausted from the, interior of the pan 
until the guage indicates a vacuum corresj loading to about 2o inches 
of mercury. The. syrup valve is then opened until tln.^ lowermost 
steam-coils are completely covered, steam being thou turned on to 
the latter, and cold water admitted to tbe injection pipe of the 
condenser. The syrup is thus rapidly heated until it boils at a 
temperature c<n'resp)onding to the vacmxm in the pan. Ifresh additions 
or “ charges,” of syrup are made at short intervals ; steam being 
admitted to each coil in turn as soon as it is covered by the rising 
level of the contents of the pan. At this stage the syrup is boiled 
under precisely the same conditions as in the last vessel of the 
multiple -effect evaporator. But, as evaporation proceeds, and the 
sju'up approaches the crystallising point, the pan-boiler cxmiinouccs 
to draw samples from the pan means of the proof-stick, the 
appearance of the sample enabling him to j udge when tlio syrup has 
become a supersaturated solution of sugar. 

Graining.— Tlio formation of crystals, technically termed graining, 
is now brought about by suddenly lowering the temperature of the 
pan. This is done by admitting a more copious su 2 )ply of cold 
injection water to the condenser, which has the effect of increasing 
the vacuum in the ixan, and thus lowering the boiling yioint of the 
syruj). The latter, which was supersaturated at the higher 
temperature, can now no longer retain the whole of tho sugar in 
solution, and deposits the excess in the form of minute crystals. At 
frequent intervals, tho ]7an-boiler withdraws samples of synq) from 
the pan, which he pours ujion a glass 2 }lato and examines in a strong 
light ; a sparkling ajijxearance of the syruj) informing him when tho 
grain has formed, (th© crystals being yet too minute to lie detected 
by the sense of touch) and his experience enables him to judge when 
tho crystals are sufficiently numerous to yield, wdion fully grown, a 
iuoperly crystallisod jw’oduct. Wlien this critical stage is reached, 
more syrup is drawn into the jam, and tho tempora,ture slightly 
increased by reducing tho supply of ijijoction water to the eondensor, 
and slightly lowering the vacmxm in the pan. 

If tho pan-boiler aims at making large crystals, or v.oarse-grainf'd 
sugar, he conducts tho foregoing operation with a riilatively small 
volume of s^ump, or, m ho exprossos it, he gi^ains low in the j)an, at 
the same time avoiding tho formation of too maxiy crystals. By 
gentle boiling of the pan, ho thou coaxes the crystals to grow at the 
expense of the sugar dissolved in the syrup, which he supplies at 
regular intervals. When medium or small-grained sugar is desired, 
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the graining operation may be conducted when the pan is from half 
to th^i’ee- quarters full. In this case it is necessary to boil rapidly 
with frequent additions of small charges of syrup. 

Feeding the Pan . — This operation consists in causing the grain to 
grow without forming any new grain ; a second granulation, or 
“ false grain,” being a sign of careless work and resiiltingin a loss of 
sugar at a later stage. The pan is gradually filled by frequent small 
charges of syrup, steam being admitted to each coil as soon as it is 
covered. 

The boiling of the material is accompanied by a thorough circula- 
tion of the contents of the pan so that each charge of fresh syrup is 
rapidly distributed throughout the boiling mass and brought into 
intimate contact with the crystals. The pan-boiler has therefore to 
maintain the syrup, or mother-liquor, in a slightly supersaturated 
condition by carefully controling the temperature and vacuum in the 
pan, and the degree of concentration of the liquid circulating between 
the crystals. The sugar, added to the pan in the form of syrup, is 
then deposited upon the original crystals, which steadily increase in 
size and cause the boiling mass to stiffen considerably. Whilst the 
pan is thus being filled, the proof -stick is in constant use in order to 
observe the regular growth of the crystals which should be fairly 
uniform in size ; also the consistency of the mother-liquor, which 
should neither be too viscuous nor too thin. As soon as the pan is 
filled to the level of the uppermost sight-glass, the supply of syrup 
is stopped. 

Concentmtion of the Masse-cuite . — A proof-stick sample from the pan 
now presents the appearance of a mass of well formed crystals 
imbedded in a relatively small proportion of mother-liquor; this 
mixture being termed masse-cuite.” The final stage of the 
boiling has for its object to reduce the pi'oportion of this liquid to a 
a minimum by slow and careful evaporation in order that the sugar 
remaining dissolved in the mother-liquor may deposit upon the 
crystals present. 

It being, however, impossible to evaporate the whole of the water 
fi'oni such semi-solid material, the limit to which this concentration 
can he pushed can only be learned by ex2)erience, and depends upon 
the following considerations. The finished masso-ouito must not bo 
too stifi, otherwise difficulty will be experienced in getting it out of 
the pan when the bottom door is opened. Again, the mother-liquor 
must remain sufficiently finid to be capable of mechanical separation 
from the crystals at a later stage. 

Bischarging the Pan . — The boiling process being now completed, all 
steam valves are shut, the pumping engine stopped, and air admitted 
to the pan through the air cock. On opening the large discharge 
door at the bottom, the finished , masse-cuite falls into a receiver 



plucecl below. Tbe pan is finiilly steiimed out to remove the sugar 
adhering to the internal surfaces, and is then ready for a fresh start. 

Instead of discharging the whole contents of the pan and re- 
commencing the above series of operations, it is often more convenient 
to utilize a portion of one charge' of masso-euite as a, foundation for 
the next ; moie especially when the grain of the, masse-cuite is small. 
Under those conditions, tlie sugar crystals present in the' pan forui 
“nuclei” upon which sugar is deposited diiihig the evaporation of 
fresh additions of syrup. The operation of graining is therefore 
avoided, but the subsequent boiling and feeding of the pan is 
continued as before. By this method, known as cutting or doubling, 
the size of the crystals increases each time the pan is “cut”; and 
from one granulation several charges of crystallised masse-cuite can 
be worked up. 

When discharged from the pan the masse-cuite has approximately 
the following composition, from which it will be seen that about 
25 per cent, of the total crystalUsablo sugar remains in solution in 
the molasses : — 

Per cent. 


Sugar crystals (pure sucrose) (II 

/ Soluble sugar 22 

Molasses ,, impurities , . . . , . . . h 

( Water 6 


100 

As the manufacturer cannot afford to leave sugar in his molasses 
when it is p)ossible to extract it, we have next to consider a second 
application of the vacuum pan. 

The evaporation of water from the ciystallised masse-cuite being 
only partial, for reasons already stated, it will hero be iiecessazy to 
anticipate the subsequent sej)aration of the crystals from the 
molasses, to bo desciibed in our next paper. 

The molasses, freed from the sugar crystals, form a very viscuous, 
saturated solution of sugar containing also, in a highly concentrated 
form, all those impurities of tho original juice which wore ziot 
removed during carbonatatiou or other methods of purification. 

After a preliminary treatment with milk of lima and steam for 
the removal of suspended impurities by skimming, the molasses are 
drawn into a vacutim pan and concentrated l)y continuous boiling. 
Unless o.xceptionally pure, tho molasses cannot bt^ grained in the 
pan but are there merely concentrated to a point at which tho sugar 
is retained in a suporsatixrated solution. Tho pan is then emptied 
into tanks, or coolers, in which crystallisation takes place very 
slowly as the material cools. Tho resulting crystals are much 
smaller than those yielded by the original synzp, and are sold as 
low-grade sugar. The mother-liquid separated from these crystals 
forms a “ second” molasses which, when ro- boiled and cooled, yields 
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a small quantity of “third sugar,” and a greatly reduced Tolume of 
molasses from which no more crystals can he profitably recovered. 
Before dismissing the subject of vacuum pan work, we may 
remark that the mysterious “art” of the sugar-boiler is slowly 
yielding to scientific methods ; Dr, Classen having drawn up a table 
indicating the percentages of water in the mother-liquor at different 
temperatures, based on numerous analyses of beet-molasses. This 
table, used in conjunction with the thermometer and barometer, 
attached to the pan, enables tire operator to control the degree of 
concentration at various stages of the boiling. 

The treatment of syrup in the vacuum pan affords an illustration 
of the formation and growth of crystals in a boiling solution, whereas 
in the subsequent treatment of re-boiled molasses we find that 
crystallisation occurs only on cooling. The latter case is due to a 
retarding influence of impurities on the crystallisation of sugar, which 
causes the molasses to retain their supersaturated state after cooling 
considerably, and even after crystallisation has commenced. 

Pormeiiy, the re-boiled molasses were cooled at rest in open tanks, 
in which they were allowed to remain for three or four weeks, in 
order to ensure a maximum yield of crystals. To-day the products 
of the vacuum pan are crystallised in motion, with great economy of 
time and increase in yield. 

Prom theoretical considerations, we have seen that supersaturation 
is mainly due to the absence of contact between a solution of a solid 
and the solid itself. Crystallisation m inotioii causes the sugar 
crystals to continually change their positions, thus bringing each 
crystal into intimate contact with different portions of the super- 
saturated mother-liquor. The latter then parts more readily with the 
excess of sugar it holds in solution, depositing same upon the 
crystalline surfaces with which it comes in contact. 

In the practical application of these principles, the beet industry 
has again led the way and brought the method to perfection. The 
stirring apparatus is an horizontal cyhnder which can be slowly 
rotated on its axis ; or, the cylinder is stationary and carries a central 
shaft to which stirring paddles are attached. The cylinder may bo 
either of the open or closed types, and may also be heated or artifi- 
cially cooled by introducing steam or cold water into a jacket on the 
exterior of the cylinder. 

When applied to the treatment Of syrup-masse-cuites, crystallisation 
in motion greatly increases the yield of first su,gar at the expense of 
low-grade sugars, and yields a very fluid first molasses free from 
small grain. A still more effectiye application is in the treatment 
of re-boiled molasses which, when cooled in motion, yield np their 
crystallisable sugar in a few, days instead of weeks ; the resulting 
low-grade sugar being more easily cured and of better quality than 
when crystallisation occurs at rest. 
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isTiimeroiis modifications arc i:nade in tlie nietliod of workiii^c; tke 
Tacuuni pan and crj^stalliser wlii<;]i Ccimiot he referred to lioro ; we 
are also obliged to pass over several iiiteresting processes wbieli liaye 
been applied to tbe more perfect extraction of sugar from molasses. 

The. < 

.The vacumn pan met with equal success in the, W(ist Indies after 
i?s value had been proved in tlie beet sucrerie. Although the first 
departure from ancient custom, this costly apparatus soon convinced 
]n’opri<doi‘s that their investments yielded a handsome ]}roht in the 
quantity and quality of the sugar produced. But, until the multiple 
effect evaporator made its appearance many years biter, the evapora- 
tion of the juice to syrup was continued on the ibpperwall, and the 
advantages of evaporation in vacuo could not be fully realised. 

Crystallisation in motion has long been applied to cano-products in 
Java, hut the adoption of this jwocgss in the West Indian industi'v is 
of comparatively recent date. In addition to the advantages described 
above, the crj^stalliser in motion is a labour-saving invention which 
has completely revolutionised this department of the modern cane 
facitory. The semi-solid products of the vacuum pan can now 
gravitate from floor to floor, the finished sugar being bagged off 
on the ground-level. The negro sugar-digger is fast becoming an 
extinct animal and, if not ixiid off, is exerting his muscles amid 
cleaner suiToundings. 

The operations of boiling and crystallising cane products are 
identical with those described under “ the beet,” although the final 
products differ considerably. The sugar crystals, when cured, always 
retain traces of the molasses which cannot bu compl(3tely sopamted 
and therefore impart their characteristic odour and flavour to the raw 
sugars of the two industries. 

As regards the nncrystallisahlo residues, or llnal molasses, the 
following comparative analyses by Gill will sufficiently indicate that 
the nature of the accompanying impurities has a marked influence 
mi the quantity of sucro.se which cannot be recovered in a crystalline 
form : — 

OlIEMIOAIi COAH'OSrnOX OP Mo LASSES. 




Beet. 

^Sucrose 

. .. ;bvo .... 

•H)*0 

Glucose 

.... 32-() .... 

;bo 

Baline impuritie.s 

. . . 6*0 , , . . 

12*6 

Organic impurities . . 

. . . . 

1 o'* 6 

Water .. 

, .. 1H‘() .... 

20*0 


lOO'O 

1004) 


{To he eoniinmih) 


36 
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THE EELATIYE MEEITS OF CANE AND BEET SUGAB. 


Ill oiir July iiimiber we disciissed the relative isieritsi of cane and 
beet sugar, and reproduced the opinion of an analytical chemist on 
the subject, as supplied to ns by Messrs, Crostields, Ltd. Mr. E. Ij. 
Scal’d, of Demerai-a, now writes to the India (Jonvinitfe*- 

C/rco,//or “ The remarks of Messrs. Eichurdson and Morris are of 
special interest to me, inasmuch as the <piestion of the sweetness of 
sugar came forcibly before niy notice upwards of twenty years ago. 
The late Mr. E. E, Francis, the then Government Cliomist of British 
Guiana, was anxious at that time to obtain a sample of chemically pure 
sugar for use for polariscox>ic corrections. "We accordingly pirociirod 
some ordinary Demerara crystals washed until practically white in 
centrifugals, and purified these by successive crystallisations and 
wmshings with alcohol and ether. The final protluct, small in grain, 
was chemically tind physically cane sugar, hnt 'was ((iiUt tasteless, AVe 
came, therefore, to the conclusion that the sweetness of ordinary 
cane sugar was due to some flavouring constituent of the cane juice 
still clinging to the sugar — in other words that sweetness was an 
impurity and not a j^roj^erty of sugar. 

‘‘ The superiority claimed for cane sugar is (piite explicable looked 
at in this light. In the preparation of raw cane sugar — apart from 
the question of Demerara yellow crystals, where special j^rocodure is 
adopted to preserve the flavouring characteristics of the juice — a 
comparative!}' small amount of lime is used. The flavour of the 
juice is thus less destroyed than with the beet processes, and in this 
way, whether alkaline carbonates are present or not, the sweetness 
of beet sugar is inferior to that of the cane. Comparison as regards 
smell between raw cane and raw, beet shows this to a very marked 
extent.’' . . 

In the Joitrnah dHyricHUave Tropicede^ for Juno, M. George ch^ 
Preaudet, discussing the same subject, concludes : — 

“ It is evident that of all refined sugars the purest is white caim 
sugar. For if this were identically the same as white beet sugar, os 
is held by some authorities, why is it that the large manufacturers 
of champagne require their sugar dealei’s to give tlieui a formal 
declaration that they iiever allow into their works a single bug of 
beet sugar t Experience has shown that wines s'weeteued with bed 
sugar always give an after taste of beetroot. 

‘'A very easy test is earned out as fallows; Take two glasses 
containing moistened sugar — one beet and the other cane. Cover 
both with saucers and allow them to stand for some days. If they 
are tasted at the end of that time, it will be found that the beet sugar 
has assumed a taste of beetroot and also emits a slight odour.’' 
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THE PEESEHT POSITION OF SUGAR. 
By SKBtuND Stein. 

(Sugar Bixpert, Liverpool.) 


In the liistory of the sugar trade we have not had a year like that 
of 1904. After the stagnation existing for several months at the 
beginning of the year, the sugar market got feverish and prices 
jumped up and down, and are still tliiotuating rapidly. Report upon 
report with figures and statistics fioods the market. Abrorid there is 
at present apparently only one article which interests the speculator ; 
which is sugar. The gambling spirit embarrasses not only people 
interested in the sugar trade but others who use this commodity as an 
article of consumption. The man in the street, the servant girl, the 
clerk, the merchant, the manufacturer, and all who have some money to 
lose gamble on sugar futures. How will such a speculation end ? 

We have seen before that the gambling in the sugar trade does not 
improve it, but tends to make it a dangerous one. If someone has 
burnt his fingers in sugar he will not touch it again, not listen to 
anything said about it. It is a pity that a general article par excellence 
as sugar is, should he so speculated with. 

I have been repeatedly asked what I think about the matter and I 
advise everj^body who is not in the trade, and who is not inclined to 
lose, to be very careful. We have before us statistics which assert that 
the sugar beet crop of Europe will be a failure. Is that failure enough 
to bring prices up to a level wherefrom they must drop very suddenly 
or bit by bit cause a smash and bring many persons to ruin ? After 
every great storm comes a calm. We have just entered on the beet 
campaign abroad. The sugar beet is not harvested yet, and it will 
take weeks before we can get a real idea as to how the European 
beet crop will shape. In former times we had a few celebrated 
statisticians, men of great experience, and whose estimates generally 
agreed with the actual crop. But nowadays everybody is a 
statistician. Everybody “knows’* at present that the sugar beet 
crop is a failuin, and that there will bo no sugar available for table 
use. 

On a business tour which I have lately made through the Oontinent 
of Europe I had occasion to inspect the boot fiolcls and talk the matter 
over with the farmers and manufacturers. I pulled out the beets, 
and I saw very good beet crops. I never saw the devastated lands, 
nor the empty spaces, nor the small dwarfy roots of which the people 
speak, dream, and speculate about. What I have seen is that the 
beets have been very much refreshed by the alternations of rain and 
sunshine. The analyses published by the difiEerent parties on the 
Oontinent show that the sugar beets are very much richer in the 



480 


saccharine contents and quotient of purity. I did not find the dried 
roots of which so much is spoken of by outsiders and people of 
outside trades. I admit that the sugar beet crop will be smaller this 
year than in previous years. But is there any sane reason why prices 
are forced up to a pitch from which they must shortly drop to cause 
the ruin of many? Is there any reason for raising the prices so 
high that they will cause a subsequent over-production of sugar ? 
And this over-production will occur in every country next year, thus 
accentuating a crisis the like of which has not been seen before. 
The men at the bottom of this are merely outside speculators, people 
who are always sellers, who will sometimes realize and then unsettle 
the market. 

There has been some talk on the Continent of several old factories 
with obsolete machinery becoming dismantled, hut the present 
position of sugar seems to have caused their owners to change their 
minds. The latest rumour is that instead of dismantling, such 
factories intend to work again. But the life of such obsolete 
establishments will only be prolonged for one year and then they will 
succumb in the subsequent season to those modern factories which 
have so many advantages over them. 

It is regrettable that the sugar business is in such a desolate and 
unsettled state. What use are the bids of a first party when 
second and third parties offer very much cheaper prices ? Imagine 
the state of things prevailing now when every sunbeam and everj^ 
drop of rain, as it were, regulates the market. 

The year 1904 has had the best fruit crop for many years. The 
fruit is so cheap, not only in this country but in America and on the 
Continent, that the fruit growers cannot cover the expenses of 
gatheringfrom the prices received, and so much fruit is left ungather od. 
We should have thought with such an abundant fruit crop that the 
increase in the consumption of sugar would have gone up by leaps 
and bounds. But we find that from September 1st, lOO.'h to 
September 1st, 1904, we consumed 1,409,757 tons of sugar in the 
United Kingdom, whereas, in the same period of the previous year 
we consumed in this country 1,460,450 tons, and two years previously, 
1,738,261 tons. Such figures speak for themselves. 

The reason of this decline may he had trade and the high price of 
the sugar. It may be also that the constant fluctuations in the prices 
of sugar have deranged the market. The figures just mentioned are 
very disappointing, because the figures for the Oontinont show an 
increase in the consumption. 

But we must not forget that the world has two hemispheres. The 
failures in one hemisphere may be counteracted by favourable crops 
in the other, hence we are glad to hear that the cane crop will be 
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successful this yeai* and will moreover be 400,000 tons larger than 
the previous one. 

The prices cau>secl by the imaginary famine in Europe will bring 
aboTit an increase in the production of cane sugar and so we may 
expect next year a record crop and a record slump in prices which 
will be a good lessoon to all persons who artificially and wilfully 
unsettled the market this year. 


THE DEPOETATION OF KANAKAS. 

The question of the deportation of kanakas is one which, sooner or 
later, is bound to come up for revision. The other day the Governor- 
General of the Commonwealth was personally petitioned by some 
200 islanders who had made permanent homes in Queensland, the 
purport being that they should not bo sent back to the places of their 
birth in the South Sea Islands. These people, however, only 
represent one side of the question. They have resided in Queensland 
many years, they have married, reared families, acquired pi’operty, 
and, in short, have taken their places as members of the Queensland 
communit}', differing only in the colour of their skins from the rest 
of the people. To compel them to sacrifice their homes and take 
themselves and their useless caj)ital to the somi-civilisod islands of 
the Pacific would be the height of bax'harity and an impossible thing 
to seriously contemplate. It is therefore without surprise that wo 
note that the Minister for External Affairs has at once made a state- 
ment of a reassuring nature. In that statement he has reiterated the 
promise made by the late Prime Minister to the Imperial Colonial 
Office to the effect that all consideration shall be given to every 
exceptional case, and that injustice will be avoided. But he has 
gone further. He has expressed the opinion that, even if the law is 
not mandatory, its intention is that all kanakas shall be deported as 
soon as possible after IflOCK fSuch being the case he holds that the 
Federal Parliament will have to bo consulted and possibly an 
amending Act, for the purpose of dealing with those Hp{3cial oases, 
introduced. There is little question that the debate which would thus 
be raised will travel further than the discussion of the cases of the 
kanakas who petitioned Lord Northcote. As wo have said above, 
these people only represent one side of the question, though possibly 
the side which makes tiro greatest claim upon the humanity of 
Aiistraliiuis. ’When the question comes before the House of Parlia- 
ment, not only must the claims of Hockhainpton be considered but 
also those of kanakas of other parts of the State. The legislature 
will also have to decide, exactly what constitutes an exceptional case 
worthy of consideration. Many kanakas who are not married still 
possess considerable property, the transfer of which to the South Seas 
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would render it practically useless. The were fact that kanohas have 
married white women, as many of the petitioners have, would appear 
to he an argument against rather than in favour of their remaining 
in Australia, if there are any real grounds for believing that the purity 
of the nation of the white Australian I'ace is threatened. Y(:‘t to 
allow these married kanakas to remain and to deport those have 
not married would appear to be a somewhat anomalous proceeding. 
Yet again one may well ask whether Australia is going to limit her 
exercise of humanity towards kanakas only and is not prepared to 
take into consideration the claims of many thousands of white people 
who have settled on the hTortherii troj)ical coast line. Sufficient has 
been seen already of the white labour experiment to show that its 
final solution cannot be looked for by the end of 1906. It is true that 
some progress has been made under the stimulation of the bonus on 
cane, but it is also time that manj^ farmers are prcpariiig to leave 
their homes as soon as the bonus terminates. It is further not 
unreasonable to think that, so long as the bonus is assured for three 
or foiu years ahead, cane cultivation will he maintained and an ever 
increasing proportion of white men employed. Not only theu’efore 
from a sense of humanity towards the kanakas and also towards their 
fellow Australians, but, even as a political and business proposition, 
the statesmen of the Commonwealth should consider whether it would 
not be wise to altogether suspend the deportation of kanakas for at 
least three or four years beyond the present term. It is certain that 
every year, now that the importation of kanakas has ceased, will 
see a diminishing number of these people in our midst. Some will 
die and many will return to their islands. Those who remain will 
in reality represent those to whom an injustice will be done if they 
are forced to leave the Commonwealth. Yet it is this very residue 
upon which the cane growers of the more Northern centres must 
depend until there i^s an ample sux)ply of wffiite labour . — Madcay 
Sugar JournaL 


Next year’s crop at Ghaparra, Cuba, is expected to reach 4o0,000 
tons of cane. 


Mr. Hedemann of the Honolulu Ironworks has just designed and 
constructed an automatic juice weighing machino, This machine is 
said to simplify chemical contx'ol to a great extent anti to actniratoly 
register the weight of any liquids flowing through it. 


The following statistics of cane farming in Trinidad for 1904 are of 
interest. Number of farmers: Bast Indian, 4,o7o; West Indian, 
4,441 ; total sugar made, 46,029 tons ; estate canes ground, 030,448 
tons; canes purchased, 167,161 tons; amount i)aid for canes, 
$349,330. 
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CID^MICAL CONTK.OL IN USE IN THE JAVA 
SITOAE IWCTOETES/ 

By it. C. UlUNSEX (jrMKRLinS, 

Directoi’ of tho West Java Exporirru-iit Station at Pokiilongan. 


(Contnuml from, patja 
l‘..~.,^l()NTHLY KEi^( )RI\ 

Tlie figvivos from tho daily report A. are ent(U'e(l into Ijooks; B. 
:Liid 0. ill order to serve as material for tlie compilation of the monthly 
report. Some prefer to make this report every week or every ton 
days, others once a fortnight or mouth, hut for conveuienco sake in 
tliis treatise only, the term monthly report is mentioned without 
attaching too much significance to the word ‘‘monthly" because a 
weekly reimrt is calculated in exactly the same way. 

1. Cane. 

(a,.) iftlir Cane. — The w<eght of the cane crushed is taken 

to be tho weight of the cane entered into tln^ fadory yard after 
<leduction of the weight of the canc still left uncrus}n3d at the moment 
of the date of tlie report. 

(/;.) Hiicrosr , — In this report the value s.f.rn.j, X Ea.ctor nuij^ no 
longer bo used, as this was only tolerated in practical use for a rather 
I’oiigh estimation of tho constitution of the cane. Add the weight of 
sucrose entered in juice into the factory to the weight of sucrose lost 
in bagasse during the month and divide that sum by the weight of 
the canes crushed, after -wHcli the quotient is to bo multiplied by 100. 

This same calculation is repeated with the total weight of the 
sucrose from the beginning of the grinding season in order to have 
the average for the whole grinding time as well. 

(r.) This figure may 1,>o calculated by dividing the sum of 

the percentages by the nurubov of observations. 

‘2. Bagasse, 

(c.) When calculating the total weight of sucrose lost in 

bagasse a small correction is nceossary, Th(3 daily figures for that 
value have relation to the calculated weight of tame (‘rushed and since 
we saw that this differs from the mutual wtdght of the cjine it retpiires 
a small correction. To that end the total amount of sucrose lost in 
bagasse during tlio month as recorded in tho- Book B, is to be 
multiplied with the actual weight of the cane crushtMl that month and 
divided by the calculated weight, the resulting quotient is then the 
actual weight of sucrose lost in the month under review in bagasse. 

The rif^ht of reproduction is reserved, -'(So!. /.A'./.) 
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The fibre content may be calculated as is described on page oS2. 
The calculation is based on the average dry substance and the sucrose 
content of the bagasse and the average purity of the last mill juice 
during the month. 

3. Tlrst and Last Mill Juice, Claiixmej) JxnciE Syuuu, Entsx’ 

AND Second Masse- O reiTEs. 

With the above products, none of which form fixed points for the 
control we can content ourselves with calculating the average by 
dividing the sum of the daily figures by the number of dav’s. 

4. Mixed Juice. 

As the mixed juice is the starting point of the control it is necessary 
that the figures for that’ material be recorded with the utmost care. 
The best method is the following : add up the weights of sucrose entered 
ill juice during the period under review and do the same thing for the 
weight of the mixed juice and for the weight of available sugar. 
Now divide the weight of sucrose indicated in juice by the weight of 
mixed juice and multiply by 100 in order to obtain the percentage 
of sucrose in mixed juice during that time. Enrther divide the 
weight of calculated available sugar by th(> weight of sucrose indicated 
in juice and multiply by 100. The resulting product is 100 times the 

factor of 1*4 — — and herefrom the ([uotient of the mixed juice 
ijiLutieiit 

may be found by using a table in which the jiroportion of the factor and 
the quotient is recorded. From the figures of sucrose iind quotient tln^ 
average Brix of the mixed juice is easily found. The glucose content 
can he calculated by simply dividing the sum of the daily figures by 
the number of observations. 

5. Filteb Pbess Cakes. 

Of this material a well calculated average is required, which may 
be obtained by dividing 100 times the weight of sucrose lost in filter 
press cakes during the period under review by the weight of the cukes 
themselves discharged during the time, 

6. Suoae Deliyebed, Second Sulabs, Suoab IlKTUBNKii into 

THE JUIOE. 

For all these products the sum of sticrose <;ontained in them is to 
be divided by the weight of every product and multiplied by 100 in 
Order to yield the average sucrose content of these materials. 

7. Molasses. 

The molasses drained off from the last product in the centrifugals 
can be easily measured and analysed. From the specific gravity and 
the sucrose content the quantity of sucrose removed from the 
manufacture can be calculated and noted in the list. ^ 
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S. Maceuatiois Watek. 

Calculate tlie <|ua,ntity ot imlnbition water from tlici degrees I^rix 
of first-raill juice and mixed juice after the formula developed below. 
Suppose the weight of maceration water =r:x, then the weight of 
iioniial juico is w.j. — x, and as the weight of total dry substance in 
both juices is the same, we have this ecpxation: -- 
a>,/.X {w.j, — ;r) X 

X X w.j. — b.X 


9. Peucentage oe Noeaial Juice Extracted on 100 Cane. 

In the monthly report this value is calculated by multiplying the 
weight of normal juice (w.j. — maceration water) h}" 100 and 
dividing by the weight of the cane crushed. This was not feasible 
when calculating the daily report, and therefore another wa}^ of 
calculating the quantity of normal juice extracted on 100 cane was 
followed there. 

Both figures are calculated from different values, having each their 
source of error, and thus they cannot bo expected to give identical 
results. If the two figures, however, differ considerably, then it is 
an indication that soniothing is wrong and wants correcting. 

10. Extkacjtion. 

The same calculation as siib ‘‘ daily rex)ort.'’ 

ITXAli ACCOUNT OF SUCIPOSE EXTRACTED 
AND L 08 T. 

At the conclusion of the grinding season and also occasionally after 
a stox)page which allowed the stock of cane to he worked off, the final 
account can be made of the i)rofit and loss of the sucrose from the 
cane. The total weights of sucrose in cane, in bagasse, in mixed 
juice, in filter press cakes, and in molassos are known and are entered 
in the A. Form provided. By multiplying by 100 and dividing by 
the weight of the caries crushed, these are further oaloulated on 100 
X)arts of cane jind finally th«^ remaining blanks may bo filled in for the 
diffeu’ent products. 

If e.g. a (piantity of o94,7I9 jnculs of mixed juicu^ were recorded 
with 81,481 piculs of siicrost.^ the sucrose content of that juice would 

. , 81481 X 100 , 

have ]>een : — — . mid so on. 
o94ul9 

The figure for unac(*ounted fox*^’' loss is found by subtracting the 
determined losses from the total loss. 

Finally, calculate all weights by mxiltiplying by 100 and dividing 
by the figure for weight of sugar indicated in the cane into the value 
for sucrose lost and gained on 100 parts of sugar in cane, and fill 
them in in the proper column. 
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Yeeificatiox of Measuring Tanks and Instrit:ments. 

1. Measuring Tank. 

First of all determine the contents of the oO litres measure by blliiig 
it to tbo brim with "water of the prevailing temperature, then weigh it 
on the sugar delivery scale, empty it and weigh it a.gain still moist 
with the adhering water. The dilfercnce in weiglit represents the 
weight in kilogrammes or pounds of the water measured by it at tlie 
temperature prevailing in the factory. 

Now fill the measuring tank with water, empty it and fill it, still 
w^et, with water to the mark, first with the verified 50 litres measure 
and the last portions with a litre flask. The temperature of the wuter 
should of course be the same as when verifying the meas7ire. 

The weiglit of the water occupied by the tank at say T degi'eos i.\ is 
calculated on the weight of water of 17*5® 0. which the tank can 
contain by multiplying the weight 

for 26^0. with 1 4)0 Id 
for '2(yC. with 1*001 
for 27-" C. with 1*00215 
for 28^0. with 1*0024 
for 21FC. with 1*0027 
for with 1*0030 

for 31'^ 0. wdtli 1*0033 

and thus find the capacity of the measuring tank expressed in weight 
of water at 17*5® 0., which has only to undergo a further coiToction 
for the volume of included air and froth. 

A few times during the grinding* season fill the measuring tank in 
the ordinary way to the mark and leave the juice till the froth is 
settled, the bubbles of enclosed air have escaped and the temperature 
of the warm juice is fallen to the temperature at which the tank had 
been previously verified. Add juice from litre flasks into the ta.nk 
till the surface has reached the mark again and note the amount of 
juice required ; this is the correction for scum, air, and increased 
temperatui’e. vSuppose it had required 1*57 of the volume to com- 
pensate f(ir the shrinkage, then we can correct the determined weight 
of the water at 17*5® 0. by multiplying it with 0*985. This figure is 
used for the calculation of the weight of tho mixed juice, without 
further coirection, as all corrofitions are already incoiqiorated in it. 

The weight of the juice daily measured becomes like this 

Suppose the specific gravity of water of 17*5® C. to be=L Next 
note dni’ing some consecutive days the temperature of the mixed 
juice and calculate the average. Suppose this temperature to be 31 ® (k 
and the corrected Brix — (he., the average Brix which a Brix hydro- 
meter verified at 17*0° 0. would show m the juice cooled down to 
17*0° 0.) of a certain day to be 15*93, then the aveiuge Brix of that 
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day calculated on the prevailing average temperature is according to 
the table of correction — 0’94r=;14*99, corresponding with a 

specific gravity of I'OKa'l. 

The weight of the juice mea,suredr=:the weiglit of the waiter at 
17*5° 0. corresponding wdth the number of tanks x the sporilic ganvity 
of the juice at 31° C. 


2. Mjsasuuing Flasks fob the Folabisation. 

The generally used Hchmidt and Ilaensch i^olaidscopes are so con- 
structed that they show the 100 jxiiiit, when 26*48 grammes of dry 
and perfectly pure sucrose weighed in the air aud wdtli brass weights 
are dissolved at 17*5° C. in water to a volume of 100 c.cin. after hlohr 
and polarised at that same temperature in a 200 mm. tube. 

The flasks used for dissolving sugar solutions for the pohiriscopical 
tost must therefore he graduated aud verified at the tempoi’ature of 
17*5° 0., and must he based on the specific gravity of water of 
17'5°C. =::1 as the c.cm. after Mohr means volume of 1 gi’amme of 
water at 17*5° G. weighed in tli(‘ air with bi*ass weights. 


When verif^dng a 100 c.cm. flask wo therefore weigh in the dry 
flask in the air with brass weights at the temperature of n*5H\ 
exactly 100 grammes of water of that sanui) teraporattii'o and mark 
the place where the water stands in the neck. jVs, however, the tem- 
perature of the tropics renders this operation at 17*5° (k impossible, 
or at least troublesome, a table of the w^eight of water of different 
temperatures also weighed in the air with brass w(.nghts is given below 
in order to enable the verificatioji of the flasks at otlier than 17*5° C. 


Temperature. 

Weight of 50 c.cm, 
after Mohr. 17*5“ 

Weight at' 100 c.cin 
after Molir. 17*-W'- 

25° 0. 

49*916 

99*833 

0 r . XO 
-0 0 ,, 

49*910 

99*820 

26° ,, 

19*903 

99'807 

26-u" „ 

i9*896 

99*793 

■^r „ 

.... 49*890 

. , . 99*780 

^■0^ „ 

•19*883 

99*767 

28“ „ 

•19*877 

.... 99*754 

28-5“ „ 

19*870 

99*740 

29° 

49*863 

0!)-727 

29*0° ,, 

•19*<S57 

{)!)-714 

30° „ 

49*850 

0!>-70I 


Of late years the real c.cm, has boon fidoptial again for the 


measuring flasks. It contains ono gramme of 


in vacuo, and is thus smaller than c.cm, after Mohr. 


water at 4'’(k w^eighod 


The standard weight for such flasks is accordingly smaller, and 
amounts to 26 grammes of pure and dry sucrose, weighed in the air 
with brass weights. 
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The weight of water at different temperatures of 50 and 100 real 


c.cm. is recorded here 

Weight of 50 real c.cm. 

Weight of 

Temperature. 


100 real c.cm. 4 

25° 

49*802 

99*604 

25*5° ,, 

48*79() 

99*591 

,, 

o 

A 

GO 

99*578 

26*5 ,, 

49*783 

99*565 

27° „ 

49*77(> 

99*551 

27*5° ,, 

49*769 

99*537 

28° „ 

49*762 

99*523 

28*5- ,, 

49*754 

99*509 

29° ,, 

49*747 

99*494 

29*5° ,, 

49*740 

99*480 

30° „ 

49*733 .... 

99*465 


Eiasks of 50/55 and 100/110 used for juice after addition of 
subacetate of lead need not exactly contain 50 or 100 c.ciu. ; the 
only thing required is that the volume between the two iiuirks bo 
exactly of the volume under the lowest mark. 


o. Tii^ettes. 

The best are those with two nnirks ; verify them by the dirtsct 
weighing of the contents between the two marks. 

For pipettes of 100 or 50 c.cm. a difference of 0*1 is toleraknl ; 
for smaller ones, one of O' 26 7 . 


4. Bbtx Hydbometees. 

The 13rix hydrometers are based on the specific g:i'avity of water at. 

C. — 1. Every factory should be equipped with one set of well 
controlled hydrometers used as standards only in order to verify tliose 
in practical use in the laboratory. If perhaps hydrometers of 17*5” C. 
are not at hand, those of another standard temperature may us well 
be used, provided a correction be applied. Su 2 >poso we test a sani])lo 
juice with two hydrometers. A, and B, of which A. is based on tlie 
teirq^erature 17*5°, and B. 27*5'' C. The tomperaturo of the juicui is 
sii 2 )posed to bo 30'-' <k, then if the readings of A. are 14*02, the real 
Brix is 14*02 + ^•87=: 15*49, and B. will show 15 ’0, or a real Brix of 
15*0 4" 9* 19=: 15*49 or the same figure. Both hydromoi(irs give after 
their proper correction the same Brix, which may however not bo used 
for the finding of the sucrose content of juices after Hchtnitx’s 
as these require the uncorrected Brix, /.c,, the Brix of the momeni. of 
the preparing for the polurisation. In order to come back to the 
uncorrected Brix as recorded by a hydrometer tested at 17*5" 0., we 
subtract from the corrected Brix the same value, which ought to have 
been added when the hydrometer had been tested at n*5'-^ (b, thus in 
our case 0*87. We find for the uncon'Gcted Brix 15*49 r 0*87, and use 
that value for the finding of the sucrose content by means of Bchmitss^s 
table. 
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5. POLAllISCOPE. 

Verify every clay tlie polariscope witli tlie tube filletl with water 
and with control quartz plates, which ought to be submitted every 
four or five years to a teclinicai institute for examination. 

Instkuments and Utensils EEuuuiEi) ecu tue hixEcuTiox oj^’ 
THE Analysts MENaTONEU ix 'j'ltiB Tueatise. 

1. A laboratory three-roller test mill of strong construction. 

2. Two dry air baths with double wells, capacity 20 c.dm. (122()-o 
cubic inches.) 

3. Three extraction apparatuses after Soxhlet for the determination 
of fibre in cane, made of glass or copper plate, having a sufficient 
capacity for holding 10 gxumnies of bagasse or 20 grammes of cano ; 
with three baskets of centrifugal gauze having sufficient capacity to 
hold ten grammes of bagasse. 

4. A refrigerator to condense the alcohol vapours froxn the above 
mentioned extracting apparatuses. 

6 , Eight tared cylinders of copper or tin for the sucrose estimation 
in bagasse, capacity 1 or 1-J c.dm. 

6. Ten tared shallow dishes of tin or copper for the determination 
of moisture in bagasse, surface 1*5 sq. dm., height 3 cm, 

7. Brix hydrometers tested at 17’5^0. provided with a, ther- 
mometer ' 

Five of 0 — 19 degrees Brix. 

Six of 10 — 20 ,, 

Two of 20 — 30 
Two of 40 — 00 ,, 

8. Two Beaume h5rdrometer.s for weighing the lime cream. 

9. Three pyknometers with or without thermometer; capacity 
oO c.cm. 

10. A polariscope with single or double quartz edge compensation, 
for 400 mm. tubes (half shadow). 

11. A control quartz plate ± 98. 

>» ±d0. 

12. Six tubes of 400 mm. 

Twelve ,, 200 mm. 

Two ,, jOOmm. 

13. A lamp for the polariscope, for korosene oil, acetylene or gas. 

14. A good stock of rubber ringlets and cover plates for the 
observation tubes of the polariscope. 

Id. An analytical balance, capacity 200 grm., sensitiveness I* mgr. 

16. Balance for weighing the sugar for the polarisation ; capacity 
dOO grammes, sensitiveness d mgr, 

17. A technical balance ; capacity 5 kilos, sensitiveness 100 mgr. 

18. A decimal balance, capacity 25 kilos. 

19. Weights ; for every balance a complete set. 
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20. Koruial weights for the sugar polarisation. 52*()9(), 20 *04 8 
and 13*024 gr. 

21. Two dishes of German silver after Bcheibler wdth funnels. 

22. A large and a small size dessicator. 

23. Twelve copper cylinders with discharge tube for decanting 
juice samples. 

24. Twelve tin cylinders provided with a sieve of wire gauze for 
collecting juice samples. 

25. Measures for lime cream : — 

Two of 2 litres 
Two of 1 litre 
Two of }j litre. 

20. Three copper beakers with spout for the dilution of molasses. 
27. Two thormonieters of 0 — 200'^ 0. 

,, „ 0 — lOO^C. 

2S. Ten glass cylinders for the determination of Brix with the 
hydrometer, 

29. Sixteen cylinders with spout for receiving the filtered, clarified 

juices to be polarised. 

Ten cjdinders without spout, 

30. Sixteen glass funnels for filtration of clarified juices, diameter 

9 cm. 

Two glass funnels diameter 16 cm. 

,, „ ,, 24 cm. 

31. 05 diudrical measures tested at 17*5° C. 

Two each of 1,000, 500, 250, 50 and 25 c.cm. 

32. Ten measure flasks -{--nr* 

Bive ,, ,, 100 c.cm. verified at 

33. Two measure fiasks verified at 17*5° C. each respectively of 

1,000, 500, 250 c.om. 

34. Four burettes of 50 c.cm. divided in jV c.cm. (17*5° G.). 

35. Twelve Erlemeyer ballons for the determination of the glucose. 

36. Pipettes verified at 17*5° 0. 

Two each of 100 and 50 c.cm., four each of 25, 10 and 5 c.cm. 
respectively, 

37. Fifty test tubes, 20 with 150 mm. 

38. Six copper methylated spirit lamps. 

39. Two water baths with copper or porcelain rings. 

40. A good quantity of filtering paper. 

41. A measure of 50 liti*es. 

42. Sharp chopping knives. 

43. Stoppered bottles of two litres capacity for collecting samples. 
Further, a well-equipped laboratory should possess - 

A set of bottles for test solutions with enamelled label, wood 
supports for test tubes and pipettes, dropping glasses, washing flasks? 
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duiupis, tweezers, spatiiUt^ aud spoons, cork Lorers, cork 

s(|iieezers, scissors, destruction ballons aftr'i* Kjeliidalil, distillation 
ilasks, spat bulbs, coolers, rubber tubes and stoppers of different 
sizes, aud lvii)p\s apparatus, wasliiug l)ottles t'or g-as, Ixaikers, funnels, 
porcelain basins and crucildos, a, Barttiel lain]) for alcoliol, eop]>er 
wire gauze, asbestos plates with and witliout aperture, tripods, cbi)' 
triangles, crucdble tongs, test tube holders, gbiss rods and tubes, 
mortars, watcli glasses with clips, weighing flasks, iron supports 
with their elanips and rings, filter supports, &e., and a well-assorted 
stock of cheinieals. 


Native Assistance. 

The exact execution of the analyses and caLcidations mentioned in 
the foregoing pages re(piires the assistance of a woll-ti’ained staff of 
native helpers. Two shifts each consisting of two assistants have 
proved sufficient for the regular analyses during day and night ; one 
of those men analyses the juices and the other the bagasse, filter press 
cake, &e. Further, a fifth assistant only working during day time 
exaiuines the field aud factory samples of thc.^ cams the molasses, the 
fibre contents, <kc. 

The execution of the analyses and determination in this treatise Inis 
been rendered so simple that the European chemist need not occupy 
himself with them and only exercises a general supervision. An 
important factor is the strict rule that the juices in which the Brix 
has been determined and the tubes which have served for the 
polariscopical test remain untouched for a curtain time in order to 
enable the chemist to verify at any unexpected liiornent the results 
entered in the books with his own observation of the saino sample, 
Only the most important determinations, such as polarisation of sugar 
delivered, *K:c., need be trusted to the personal care of the European 
chemist instead of to his assistants. 


The Old Market B.efiuory at Bristol is to he restarted at an early 
date. 

Sugar gi’owiug is being eneouriigod in Zululand, and it is vstated 
that a central factory at Aniatikulu to deal witli 1,5,000 tons pot* 
season will shortly he erected. The Natal (lovernmont is fostering 
the scheme. 

The Honolulu Ironworks appear tf> bi' doing a flourishing business 
amongst the sugar factories of the Hawaiian iBlands. Many large 
orders for now and improved plant, which would once have gone to 
the U.S.A., arc now carried out locally by Mr. Hedemaiin and his 
employees. 
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TWELYJiJ-EOLLEB MILLS. 


It is not long ago that it was alleged by certain ]3arties that only 
OIK' or two firms could turn out an efficient nine-roller mill; and now 
it is announced that a twelve-roller mill has been successfully trii'd 
on a Hawaiian plantation, aial in consecpience the Honolulu Iron- 
works are constructing another mill of the same type for the 
Makaweli plantation. The original twelve-roller mill, oroctod at 
■Waipahu, was capable, it is asserted, of extracting 95*52 
sucrose, as compared with 937' for the nine-roller mill. These figures 
doubtless only apply locally, as the determination of the sucrose 
content of the cane varies at different factories. Mr. Lorentz, the 
manager, cites a 40,000 ton crop as a basis for the calculation of 
work done by the nine-roller mill, which at $60 per short ton would 
give, with 2-J-2 increased extraction, an increased yield of 1000 tons 
of sugar, costing $(i0,000, and saving the cost of the additional fuel 
which the 932 extraction would require. He estimates the cost of 
changing a nine-roller mill into a twelve-roller one at $30,000. 
With this sum as capital the annual expenses, including interest 
and depreciation, would total $8,400, and this deducted from the 
above gain of $60,000, would leave a net annual profit of $51,600 on 
the outlay. 

It is admitted that perhaps a nine-roller mill could by increased 
dilution secure the same high extraction ; but the cost of the extra 
fuel required would he almost prohibitive. 

The work done at Waipahu last season with the first twelve-roller 
mill in operation was as follows : — 

April, 1904. — Extraction 95*32, 13*67 dilution; 51*2 tons of cane 
per hour. 

May. — Extraction 95*62, 1966 dilution ; 52*2 tons per hour. 

Last year the nine-roller mill had an average extraction of 93*08, 
dilution 23*35, and 49 tons of cane per hour. 


THE SHGAE IHDUSTEY lY NATAL, 


The following well written account of the prostmt state of the Natal 
sugar industry is taken fx‘om the Jiritish and South A/rkan UnpyH 
fht:ueite. 

The sugar industry of Natal is one of those enterprises whose 
successful development stands to the credit of the intelligence and 
energy of the colonists. Ifostered, as it has been, by a moderate 
protective tariff and special railway rates, it is a convincing testimony 
to the wisdom of a policy which, in rendering x>ossible the establish- 
nient and success of local industries, creates scope for an increased 
population, and, at the same time, materially assists in the development 
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of the country. At presoiit a capital of about £1,150,000 is invested 
in the industry, aiid the yearly output avorages, at the low prices 
now prevailing, between £550,000 and £050,000. Since tli# start of 
the industry, in 1851 , it has probably contributed £1 1 ,000,000 sterling 
to the Colony’s wealth. 

Although started half a century ago, the Natjil sugar industry has 
only reached its present lev«d of prosperity through, hard toil, and 
notwithstanding imi^ediments and bitter vicissitudes which threatened 
often its very existence. Among the early difficulties of the planters 
was the finding of a cane suitable for cultivation. Many kinds were 
successfully tried, but in tbe TJba or Juba canc it has at last found a 
sugar plant which admirably suits the soil and climate of Natal, and 
also its labour conditions. Other retardations were connected with 
processes and machinery. Of the former, the diffusion process at one 
time held the day, hut direct crushing is now resorted to pretty 
generally. As regards processes, as well as machinery, howuwor, the 
experience of our East Indian and other sugar growing colonies has 
been advantageously drawn upon, while home engineers have lent 
their assistjuice in providing ihe planters with suitable machinoi'y. 
‘Foremost among these should he mentioned the sugar engineering 
expert, Mr. James Smith, of Glasgow, who designed the ])lant, built 
by Messrs. McOuie, Harvey & Co., Glasgow, for the mill recently 
erected on the Tinley Manor Estate of Messrs. J. L. Hulett Sons, 
Limited. As many of our readers are probably aware, this company's 
sugar and tea estates are the largest and best equipped in Niital, and 
second to them are the Mount Edgecombe Estates of the Hon. A. 
Campbell, M.L.A., and Tongaat Sugar Co., tlm Natal Central Sugar 
Keynolds Bros., Limited, Modernity jiiul equal efficiency is 
not characteristic of the e(]uii‘)ments of all these estates, and according 
to expert opinion, up-to-date sxrgar machinery ivS now a very pressing 
want in Natal. 

As a specimen of an up*to-datc sugar mill equipment, the Tinlt^y 
Manor Mill, recently erected by Messrs. Hidott A Sons, at a cost of 
£27,000, may he shortly described. Thes main hnilcling is 200 ft. long, 
48 ft. wide, and 30 ft. high, It is built of brick, and its sit uation on 
the banks of the IJmhlali Biver alfords it an ample sup])ly of very 
necessary warter. Tlie pumping plant is able to deliver up to 00,000 
gallons per liour. The factory is lit by (.doctricity thj’oaghout, a 
generatitig plant being installed. There is a weighbridge lifting up 
to 40 tons, and houses for employees, Ac., are ])r(,)vidod, Narrow 
gauge 3.‘ailway trucks bring the (xine from the field, and discharge it 
into a broad elevatoi*, wMffii fo<.His the mill. The rollers of the latter, 
of which thoro are two pairs, are 20 in. diameter, The crushed cane 
or megass is raised by the elevator, and piisses out of the main, 
building to a hopper at the top of the boiler house. The contents of 
this hopper are discharged into trucks which run on a tram lino to 
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slioots, whence it is delivered to the furnaces. After its extraction 
by the rollers, the juice falls iiato the sulphuring and liming tank, 
whence it passes to the superheaters, thence to five clarifiers, and 
finally to three eliminators, this last being a, process not yet common 
in Katal. Treatment in the suhsidors and the 3,000 gallons capacity 
triple-ehets follows, when it is forwarded to tho vacuum i)ans, the 
first being of five tons and the second of eight tons capacity. The 
last process is undergone when the product is submitted to troattnent 
in the centrifugals for the extraction of moisture. Of these there are 
six, of Weston pattern. Bagging and transport outwards by the 
railway trucks is the final stage. The furnaces, which are tho special 
design of Mr. Smith, are Oft. X 3ft. Gin., and are arched and lined 
with fire-bricks ; the uiiiisually light and thin hre-hars are placed 
horizontally. The boilers, four in number, are multitubular, and 
each can easily produce 100 I.TI.P. with green megass only. The 
chimney is 147 ft. high — the highest in the colony. The output 
averages something like 13 tons of sugar per day, and some 55 coolies 
are required for w'orking the mill. 

Eor general design and labour-saving arrangements this plant is 
an easy first in Natal ; for, as wc have said, the larger part of the 
machinery equipment, es|)ecially of the longer established mills, is 
very antiquated, and capable of being greatly improved, to the 
advantage, in quantity and quality, of the output. That of the 
Tongaat Sugar Company was regarded hitherto as the most up-to-date 
installation, hut must yield pride of place to that above described. 
This estate, and that of Eeynolds Brothers, and a few others, have 
adopted the green megass furnace ; but the Mount Edgecombe 
equipment is a second-hand plant originally derived from Mauritius, 
and is decidedly old fashioned. The output is nevertheless equal to 

4.000 tons per season, which is the same yield as that of the Tongaat 
Company, while Reynolds Brothers’ output is 3,500 tons. Of the 
remaining large number of mills, their outputs vary from 150 to 

1.000 tons a season. Multituhular boilers are pretty generally used, 
and the mills are driven by compound gearing, hydraulic attachments 
to give a steady pressure on tlui cane being used in some cases. 
Narrow gauge railways are likewise installed on many plantations, 
that on the Lower Illovo Sugar Instate having cost £7,930. It is 
eight miles long, and of 2 ft. gauge, the rollitig stock being a 
20 N.H.P. 5 ton locomotive, and 40 steel, 12 wooden, and two bogie 
trucks, without sides. The whole of tho mills and other machinery, 
railways apart, are of British manufacture, being required to bo 
massive and strong to prevent breakdowns, as the strains on tho 
rollers are enormous. The chief defect of the plants, generally 
speaking, is the absence of up-to-date appliances for extracting the 
cane juice, while evaporating and vacuum pan plants, and sugar 
driers and centrifugals leave much to be desired. 
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All industry of sucli promise as that of the Natal sugar manufacture, 
not only in the South African, but the world’s market, is naturall}^ 
worthy of increased attention. The fact that it has already secured a 
considerable export market, both inland and oversea, is to be set down 
to its credit. In 1903 its products were placed on the markets of the 
sister colonies, and Delagoa Bay, Boira, Mombasa, Ac., to the value 
of £320,613, and no mention need be ma.de of its presence on the 
English market, where it suffers by comparison with the products of 
old cane sugar producing countries, and from the competition of the 
cheap beet sugar. This aspect of the export business is one which is 
of wider than local interest, and how to raise the prospects of the 
Natal industry with those of other of the cane sugar yielding British 
Colonies to a more flourishing level should be an impeidal concern. 
As it is the progress the Natal industry has made, amidst unexampled 
hindrances, while it redounds to the credit of the colonists, should be 
a spur to further exertions, while to the homo industries it affords 
not the least of the many points of interest which the development of 
the resoTiroes of South Africa brings in its wake, 

FIJI. 

In an article in the Times on “ Thirty Years of British Eule in 
Fiji,” the sugar industry established there comes in for mention. 
The writer, after mentioning the attempts to establish a cotton 
industry, and the conditions of labour, refers as follows to the sugar 
interests : — 

‘ ‘ The cultivation of sugar cane on a large scale very considerably 
aEected the price of labour, and, as may be seen by the statistics 
quoted, it soon effaced its weaker rival (cottoix). The reason is not 
very hard to discover. The market for cotton was far away. There 
were no dii*oct boats, and it had to be shipped to England 'md the 
Australasian colonies. That meant double freight, commission, and 
double charges of all sorts. On the other hand, there was a large 
and immediate demand for sugar in Au.stralia and New Zealand. So, 
in spite of all vicissitudes, and the competition of beet sugar, aided 
by the foreign bounties and the consequent enormous drop in prices, 
the production of Fijian sugar has steadily advanced. One has only 
to consult the prices obtained in 1880 and in 1000 to understand how 
sircccssful it has been, and how well it has stood the strain, In the 
first-mentioned jmv the average price obtained was slightly over £40 
a ton and in the latter slightly under £11 10s. The labour, too, for 
the cultivation of cane costs double what it did in the old cotton 
days. Notwithstanding all this, sugar is the main industry of Fiji, 
and it is steadily and surely going ahead. This success has been 
achieved by the employment of large capital, acientihe cultivation 
and manufacture, and by a trustworthy supply of labour. This last 
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is furnished by a steady importation of Indian immigrants every 
year. They are introduced under the ordinary indenture system 
prevalent in the West Indies and other tropical colonies. The wages 
of these as field hands are Is. a day. To this has to be added the 
cost of introduction and return home at the expiration of ton years, 
of housing, medical care, and other incidentals, which all mount up, 
so that it is usual in forming estimates to calculate the price of 
labour' at 2s. a day. As the demand for labour on the sugsir estates 
is greater than the supply, the rates prevailing there rule the market, 
and it may be now safely averred that all classes of coloured labour, 
whether Fijian, Pol^mesian, or Indian, cost not less than 2s. a day.” 


PEOQEESS EEPOET ON THE USE OP NATIVE SUOAES 
FOE PEESEEVES. 

By H. H. CoTJsms, M.A., F.O.S. 

This subject was considered to be of importance to the sugar 
industry of Jamaica, and the Sugar Department is engaged on an 
investigation of the matter. The following results have been already 
obtained : — 

Samples of Sugars, 

Brown and White Vacuum Pan Sugars were obtained from 
merchants and sugar planters, as follows : — 

Sif^gars, 


Estate. 

Description. 

Polarisation. 

Percent. 

Belleisle 

WTiite 

08*9 

Do 

Brown 

98*2 

Caymanas 

White 

99*0 

Do. 

‘ Yellow Demerara 

96-9 

Per Messrs. Myers 

White 

98*6 

Per Messrs. Wray & Nephew 

Brown 

9(M 

Cinnamon Hill 

Brown 

9S-6 

Do. 

Fair 

99*8 

Serge Island . . 

Brown 

98*4 

Worthy Park 

Brown 

99 -a 


These data are very creditable to our Jamaica sugars. Tho sugars 
from Cinnamon Hill and Worthy Park were of unuvsual purity unci 
nearly chemical sucrose. Some of the other sixgars wore somewFat 
damp and moist. We have, regularly produced in the island, jx 
sugars well fitted for preserving if properly sterilised., Wo 
found, however, that all these sugars were more or less irifocfce/l with 
a species of Tor ala with a powerful fermentive action. All. these 
sugars rapidly developed this organism when introduced into) sterile 
nutritive media, even in the proportion of equal parts sugar and 
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mediiini. This shows that unless perfectly sterilised, the native 
sugars could not successfully he used for preserving in the usual 
proportion of half sugar to half fruit. 

E.rperhneitts in HUrilimtion and nutli Prvsmaiivf's. 

Neither Boric Acid nor Fonnahlehi/de, within the limits at all 
perxnissible in a food product, were effective in preserving* fruit pulp. 
Hidphuv Dioxide, however, proved strikingly elective, and it was 
decided to select this preservative a>s the best and least harmful agent 
for preserving fruit pulp and jams. 

Provided sterile conditions could he maintained in the containing 
vessel, steaming proved completely effective in ixreserving both pulps 
and jams made with native sugar. 

It was found, however, under commercial conditions of packing, 
that marmalades made with native sugars fermented. By adding 
half per cent. Qalciwm Bisaipldte solution of specific gravit}^ 1*0G8 all 
marmalades made with Jamaica sugars have kept perfectly. The 
preservative is hormless and was not found to affect the flavour of 
the inarinalade. 

Mango Jams, 

A number of mango jams made with the native sugars before and 
after treatment with sulphur fumes, have kept to date — 6 weeks. No 
difference can yet be seen between the treated and untreated jams. 
A longer trial is necessary before any conclusion can be drawn. 

Fine Slices in Syrup, 

A. trade to the United States in cut slices of pine packed in barrels 
in a secret preservative liquid (‘? salicylic acid) flourished for a while, 
but has, I understand, been destroyed by the prohibition of the preser- 
vative by the United States Government. Our experimonts indicated 
that a half per cent, solution of Calcium Bisulphite was an efficient 
preservative for raw sliced pines with or without native sugar in the 
form of syrup. It is hoped that this trade may be resuscitated, as 
bisulphite could not be prohibited as dangerous to health. 

(loncd iiskms, 

1 . Our best native sugars are of high (luality, bxxt are all infected 
with the fonuentivo ToruUi-mA special treatment is required to ensure 
a sterile preserve. 

12. Sulphur Dioxdde and (Jahiimi Bimlphite appear to be the boat 
chemical preservatives for fruit pulp, fruits in syrupvS and jams made 
with the native sugars. 

I am importing a supply of bisulphite with a view to preparing 
some small commercial samples for shipment to England and 
America.—/^ Bidktin of Dept, of Ayr, Jmnuim.J 
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RECENT EXPERIMENTS WITH SALINE IRRIGATION. 

C. E. Eckhart. 

In tlie annual report of the Experiment Station for 1902, consider- 
able s^Dace was devoted to results obtained from irrigating sugar (^ane 
with water containing 200 grains of salt per gallon. Tln^ invt^stigu.- 
tions discussed at that time comprised small l 3 "sinieter experiments 
and dealt with the solvent action exerted on the soil elemeiits b^r 
saline water, and the toxic effect of various salts on the growth of 
cane. 

It was found that when occasional excessive irrigations were 
applied to cane growing in tubs (constructed so as to allow of free 
drainage), the use of irrigation water of high salt content only 
checked in small measure the growth of the cane. It was also shown 
that large quantities of lime were liberated from the lysiineter soils 
through displacement by the sodium in the irrigation water, and it 
was indicated that the lime chloride so formed had a smaller toxic 
effect on the cane than a like amount of sodium chloride in the soil 
water. The data contained in this report are the results of investiga,- 
tions pursued in the field, where the information gained from the 
lysimeter tests was applied on a larger scale for confirmation of 
results. 

Nine plats, each 1500 square feet in area, were laid off in the 
Experiment Station field, planted with ijahaina cane, and treated as 
follows : — 

Plat No. 1 . — Eresh water applied in iiTigation. Eertilisation w’’as 
at the rate of 100 lbs. of nitrogen (1 --3 organic, 1-3 from nitrate of 
soda, 1-3 from sulphate of ammonia), 200 lbs. of potash as sulphate 
of potash, and 50 lbs of phosphoric acid as double superphosphate, per 
acre. 

Plat No. 3 . — Irrigation was the same hi quantitj^ as in Plat No. 1 , 
but contained 200 grains of salt per gallon. Two tons of lime in the 
form of gi'ounci coral were added to the plat after the cane was a, foot 
high, and partially incorpoi'ated with a superficial layer of the soil. 
Mixed ferthmer applied as in Plat No. 1. 

Plat No. :J . — Irrigation and mixed fertili?:or applied as in Plat 
No. 2, Instead of ground coral, 2 tons of lime in the form of gypsum 
were mixed with the soil. 

Plat No. 4 . — Irrigation and mixed fertilizer, the same a.s in No. 2, 
No lime added. 

Plat No. d.— Same iiTigation as in Plat No. 2. Mixed fertilizer at 
the rate of 100 lbs. nitrogen as nitrate of soda, 200 lbs. potash as 
sulphate of potash, and 50 lbs phosphoric acid as double superphos- 
phate, per acre. 

Plat No. (5.“Same irrigation as in Plat No. 2. Mixed fertiliser at 
the rate of 100 lbs. nitrogen as sulphate of ammonia, 200 lbs. potash 
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as sulphate of potash, and 50 lbs. jdiosphoiic a,cid as double super- 
phosphate, per acre. 

Plat No, 7. — Same irrigation as in Idat No. ‘J. iNTixed fortiliiier at 
the rate of 100 lbs. nitrogen as dried blood, 200 lbs potash as sulphate 
of potash, and 50 lbs. phosphoric acid as double su])erphosphato, 23 er 
acre. 

Plat No, S, — Irrigated with fresh water, a heavy irrigation being 
aj^jhied every eighth watering. Mixed f<M‘tilizer applioid at the rate 
of 100 l])s. nitrogen as sulphate of ammonia, 200 lbs. potash as 
sulphate of pota,sh, and 50 lbs. jdiosjdunic acid as double supei'phos- 
phate, per acre. 

Plat No, V. — Irrigated with same quantities of water as Plat No. 
water containing 200 grains salt jier gallon. Fertilization the same 
as in Plat No. -S. 


Ieuigation of Salt Watk.u KxiuiiaMENTs. (Inches.) 


Moiaii. 

KaiiiLill. 

Irrigation 
Plats 1—7. 

Irrigation 
Plats s and 9, 

Juno, 1902 

d)() 

2*0 

2*0 

July 

2-21 

5*0 

5*0 

August 

P40 

4*0 

8*0 

Beptomber 

2’19 

4*0 

4*0 

<,“)ctober 

2-25 

5*0 

9*0 

November 

8-35 

2*0 

2*0 

December 

S42 

PO 

1*0 

January, 1903 

3*28 

2*0 

0*0 

February . . 

4^32 

PO 

PO 

IMarch 

4)8 

5*0 

5*0 

April 

2*11 

3*0 

7*0 

May 

2-05 

4*5 

. . 4*5 

Juno 

*83 

7*5 

IPO 

Jnly 

POT 

8*0 

8*0 

jVugiist 

2*20 

8*0 

11*0 

Soi^tember 

4*98 

8-0 

8*0 

October 

1*75 

0*0 

8*0 

November 

2*24 

5*0 

5*0 

December 

1*30 



January, 1904 . , . . 

4 *88 



February 

24*10 



March 

0*0‘i 



April 

2*11 

. . 

. . 


90*08 

81*{) 

105*5 


Plats Nos. 1 to 7 inclusive rocoivod the same volume of irrigation 
water, 2 inches being the maximum amount applied at one time, 
Plats Nos. 8 and 9 received ordinarily the same irrigation as the 
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otker plats, but for every eighth watering this was increased to 
5 inches. The dates on which Plats 8 and 9 received a o-inch 
irrigation were : August 6th and October 2nd, 1 902, and January 20th, 
April 21st, June 17th, August 5th, and October 21st, 1903. 


The volume of rainfall and irrigation received, together with 
amounts of salt applied per acre, are next given : — 

Itainfall Irrigation Salt per Salt AppUe<l 

Plat. Gallons. Gallons. Gal, Grains, per Acre. Lbs. 


1 .... 2,446,032 

2—7 . . 2,446,032 

8 ... 2,446,032 

9 .... 2,446,032 


2,199,474 

2,199,474 

2,864,747 

2,864,747 


200 . . 62,842 
200 .. 81,850 


Plats Nos. 1 to 4 constitute the lime tests. It is to be regretted 
that limited field space would not permit the carrying out of 
experiments in which fresh water and gypsum, and fresh water and 
ground coral were applied for comparison of results so obtained, 
with results from Plats Nos. 2 and 3 receiving ground coral and 
gypsum respectively, but irrigated with salt water. AVe would then 
know more exactly the peixentage of gain in sugar yields which 
could be attributed to the ordinary agricultural value of the lime 
applications, and also the gain due to the neutralisation of the salt 
carried into the land with the irrigation water. It is cpite safe to 
assume, however, that owing to the nature of the station soil it 
would not show any appreciable gain from treatment with gypsum 
and ground coral where fresh waiter is used in irrigation. The lime 
in this soil is unusually high, showing by absolute analysis POl per 
cent. ; by the agriciiltural method, *861 i)er cent. ; and by the 
aspartic acid method, ‘325 per cent. The gypsum thz'ougli its 
indirect action w^ould liberate considerable quantities of jzotash, 
which would allow the presence of so much more available potash in 
Plat No. 3; the heavy iiotash fertilisation of these plats, 200 lbs. 
per acre, howTver, together wuth the amount made available by the 
salt, would minimise the effect of potash liberated by the gypsum. 
This latter point is clearly brought out by the yields of sugar from 
Plats Nos. 2 and 3, which are almost identical. 


The quality of the juico and the quantity of caiio and sugar 
produced per acre in the first four experiments arc shown in the 
following tables : — 

" Quality ou Juice. 


Salt per Form of Brix Sucrose Glucose Purity Gums Chlorine Salt per 

Plat Gal. of^Va- Lime of of of of of perGul, Gal. of 
ter Irrigation. Added. Juice. Juice. Juice. Juiec. Juieo. of Juice. Juice. 

1 None. No lime 20-28 18-90 -312 93-20 -43 9-8 16-17 

2 200 grains Q. coral 16-46 14-40 -264 87-30 -33 93-1 153-63 

3 200 grains Gypsum 16-56 14-30 -271 87-60 -56 84-94 140-17 

4 200gi-ains No lime 15-89 13-80 -280 86-8 -50 105-24 173-67 
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Oane and Stic. A ll vmi iVcai^. 

Fercentago 


Plat 

Salt per Gal. 
of Water. 

Form of Lime 
added. 

Cane per 
Acre, lbs. 

Sucrose in 

Catie per Suj^ar per 
cent . Acre, lbs. 

gain 
through 
use of 

1 

None 

No lime 

151, ()75 

1()*91 

25,r>4S 

Lime. 

2 

200 grains 

Ground coral 

42,611 

12-88 

5,440 

4()-0 

»■> 

200 grains 

Gypsum 

42,10S 

12-97 

5,401 

40-9 

4 

200 grains 

No lime 

60,085 

12-65 

6,715 



Tlie most striking point in regard to these results is the great 
difference in sugar yields displayed between the plat receiving fresh 
water and the plats receiving irrigation containing 200 grains of salt 
per gallon. The difference in the amounts of sugar produced, approx- 
imated 11 tons, and this was caused by the application of no salt 
in the one instance and xiracticall}' 01 tons per aci*e in the other. 

The juice of the cane receiving saline irrigation was characterised 
by lower density, less sucrose and glucose, a lower purity, and a much 
larger content of salt, than the juice of the caiie receiving fresh water. 
Where lime in the form of ground coral and gypsum was applied a 
better showing was iiiado in regard to density, sucrose, glucose, 
purity, and salt content, than where no lime was added. The per- 
centage of gain in the former instance was a trifle higher than in the 
latter. 

The gain in the sugar of the cane where ground coral was applied 
was 46 ’G per cent., and with gypvsum 46*9 per cent., compared with 
the plat that was not limed. The difference in the amounts of 
available sugar’ would be somewhat higher than these figures owing 
to the difference in the purity and salt content of the juices, 

The influence of the form of nitrogen, applied in mixed ferti listers, 
on the yield of sugar in salt water plats may bo seexi fi'om the 
following figures; — 

Duality of Juice. 



Form of Nitrogen 

Salt in 
Irrigat’u 

, Brix, 

Sue. 

Glue. 

Purity 

Chlorine 
Gums of .Juice. 

Salt of 
Juice. 


in M i wd Fer- 

Gw. jier 

of 

of 

of 

of 

of 

Grs, per 

Gts, per 

Plat, tilizor. 

Gallon. 

duic(^ 

.Ttiico. 

duioo. 

•Juice. 

Jnico, 

Gallon. 

Gallon. 

4 

6 forms of Nit. 

, 200 

15*89 

16-8() 

280 

86*8 

*50 

105-24 

176*07 

5 

Nit. of Soda . . 

200 

IG-SG 

14*70 

•286 

87*2 

*53 

66*()4 

108*98 

0 

Sul, of Am. . . 

200 

IG-BO 

14*90 

•297 

88*7 

•62 

67-67 

111*02 

7 

Blood 

200 

10*96 

15*2 

*628 

89*6 

*06 

86*10 

142*08 


Cane and Sugak Ague. 


Plat, 

Iforni of Nitrogen in 
Mixed Fertilizer. 

Balt in Cane 

Irrigation, per Acre. 
Grs. per gal. lbs, 

Siuuxise in 
Caiie. 
Peroent. 

Biigar 
per acre, 
lbs. 

4 

3 forms of Nitrogen . 

200 

30,085 

12*35 

3,715 

5 

Nitrate of Soda 

200 

35,515 

13*15 

4,670 

0 

Sulphate of Ammonia, 

. 200 

31,218 

13*13 

4,101 

7 

Blood 

200 

57,966 

13*0 

7,882 
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The largest production of sugar was obtained where the entire 
amount of nitrogen was applied in the form of dried blood. While a 
small gain was to be expected, owing to the salt water having ])ut 
little eifect on nitrification (see report for 1902, page 01), from the 
use of dried blood for Lahaina cane under Experiment Station 
conditions, we were surprised at the large clilferenco in yields. The 
yields of sugar from Lahaina cane harvested at the same time, and 
which received the same fertilisiation, hut to which fresh water was 
applied in irrigation were as follows: — 

Eorm of Nitrogen in Mixed Sugar per acre. 


Fertilization. lbs. 

Dried Wood 22,25t 

Nitrate of Soda 21,262 

SuljDhate of Ammonia . . . . 19,262 


The order of yields in the salt water plats was the same as the 
above, although the percentage of gain from dried blood w^as greater. 
The more vigorous cane produced by fertilization with dried blood, 
withstood the deleterious action of the salt in a more pronounced 
manner than the cane in the other plats. 

Effect of Occasional Heavy Ieutgation on Yields of 
Salt Water Plats. 

It was shown in the report for 1902, that when cane was grown in 
tubs, allowing a perfect drainage, an occasional heavy irrigation, by 
leaching accumulations of salt from the soil, permitted an almost 
normal growth In the field this perfect drainage cannot be obtained, 
but a heavy irrigation, now and then, is capable of reducing the salt 
content of the soil to such an extent that the cane is checked in less 
measm’e than where the salt is allowed to accumulate in larger 
quantities. 

This is fully shown by the following figures : — 


Quality of Juice. 


Plat. 

Irriga- 

tion. 

Salt in 
Irrigation 
per gallon 
Grs. 

Brix 

of 

Juice. 

Sucrose 

in 

Juice. 

Glue 

of 

Juice. 

Purity 

of 

Juice. 

Gums 

of 

Juice. 

Clilorine 
of Juice 
grs. per 
gallon. 

Salt 
Juice 
grs. per 
gallon. 

6 

Normal 

200 

16*80 

14*90 

•297 

88*7 

•62 

67*67 

111*62 

S 

Excess 

— 

20*02 

18*7 

■2S8 

93-4 

•54 

8*03 

14*24 

9 

Excess 

200 

16*08 

14*0 

•272 

87*1 

•30 

109*44 



Cane and Sugar per Acre. 

Salt in 

Irrigation, Cane Sucrose Sugar I'orceiit. 

^ per gallon. per Acre. in Cane. per Acre, gain over 

Plat. Irrigation. grs. lbs. Per cent. lbs. No. 6, 

6 jSTormal 200 .. 31,218 .. 13'33 1,161 .. — 

8 Excess — .. 182,981 .. 16-73 .. 30,612 .. 

9 Excess .. 200 .. 62,494 12*53 .. 7,830 .. 88*1 
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The caii(3 on these plats was grown under the sanio conditions 
except with regard to irrigution. Idat No, 6 received a normal 
volume of water weekly, wdiile Nos, 8 a.nd f) received an occasional 
heav,y watering (five inches every eighth irrigation). Plats N(.)s. 0 
and 9 received wahor containing 200 grains of siilt })er gallon, and 
No. 8 received fresh water. 

The extra irrigation water applied to Plats Nos. 8 and 9 amounted 
to 24-0 inches. This quantit}^ wlum fresh increased the aiiimmt of 
sugar by 4,964 lbs. or 19 '3 per cei\t. ; where salt water was used the 
gain was 3,669 lbs. of sugar or SST per cent. If a gain in Plat No. 9 
were entirely due io an increased growth resulting from a larger 
available supply of wa,ter in the soil, we would expect the percentage 
of gain in yield to be somewhat proportional to that in Plat No. 8 ; 
this would allow the jn-oduction of 4,964 lbs. of sugar. The difference 
between the yield of Plat No. 9, 7,830 lbs., and 4,964 lbs. wmiild 
represent approximately the gain from the leaching effect of the extra, 
irrigation applied. The difference amounts to 2,864 lbs. of sugar 
or 68 *8 per cent. The investigations of 1902 and those recently 
completed in the field justify the following conclusions. 

CONC5LUSIONS. 

Lime is a potent agent in modifying the deleterious effect of saline 
irrigation on the growth of cane. On the experiment station firdd, 
apjilication of lime in the forms of ground coral and gypsum and at 
the rate of two tons of lime per acre resulted in a gain of sugar 
amounting to 46 per cent. ; the irrigation water containing 290 grains 
of salt per gallon. 

Occasional heavy irrigations given to a moderately porous soil 
receiving brackish irrigation, is most effective in reducing the salt 
content of the soil to a less toxic quantity. A gain of 88*1 per cent, 
of sugar was obtained in the Experiment Station field by a five inch 
irrigation every eighth watering ; at least 77 per cent, of this gain 
may be attributed to the leaching of salt accumulations from the soil. 

August 8th, 1904. 


The St. Lucia Esines & Estates Company are reported to have 
placed an order with the Mirrloes Watson Co., Ltd., Glasgow, for a 
powerful grinding plant for their Roseau Factory. 
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CONSULAE EP]POETS. 


AtrSTRIA-IlTTN-GABY . 

Fiume.—^h.Q sugar sent to the United Kingdom in 1908 consisted 
of 70,000 tons raw, 47,000 tons powder and crystallised and 8,000 
tons refilled. The second item would usually have been shipjied to 
India, but was diverted to the United Kingdom as already explained. 

This is about the surplus of the sugar production of Hungary to bet 
reckoned with as available for export under ordinary circumstances 
in futiue, viz., 60,000 to 70,000 tons to the United Kingdom and 

40.000 to 50,000 tons to India. 

Germany. 

Ilamlimj . — The year 1903 did not fulfil the rather sanguine 
expectations of the German sugar trade. In consequence of the 
uncertainty existing at first concerning the actual conclusion of the 
Brussels Sugar Convention, and subsequently concerning its effects 
upon the sugar industry and trade, the market was placed in a 
dithcult xiosition, not knowing how to act in regard to the future. It 
had, it is true, been expected that the transition period would bo 
fraught with difficulties ; but eventually these were found to be more 
serious even than had been axiprehouded. Bor a time all export 
trade was entirely put an end to, and inland prices consequently 
declined considerably. It was only after a modification had taken 
place (thanks to the authorities here and in other countries) in the 
numerous formalities required at first for all sugar exported after 
August 81st last, that increasing shqnnents began to be made, and 
towards the end of last year the sugar export trade here had almost 
recovered its normal condition. Kow that Hamburg exporters are 
are accordingly beginning to feel that the transition period has been 
almost overcome, it is ex|)ected that German sugar will certainly soon 
resume the important position it used to occupy. The decrease, 
which may perhaps later take place in the export trade from this and 
other German ports, will no doubt be speedily filled up by an aug- 
mentation of German inland consump>tion of sugar in con sequence of 
its largely reduced price. In so far as the interests of the German 
sugar industry are concerned, these, it is thought here, would at the 
same time be best served by a prudent limitation of beetroot cultiva- 
tion to a much more restricted area than at present. The total 
qTiantities of sugar exported from Hamburg to all parts of the world 
during each of the last three years were as follows: — In 1908, 

10.693.000 hags; in 1902, 10,627,100 bags, and in 1901, 10,172,800 
bags. The stock remaining on hand at the end of 1903 was 2,481,700 
bags, as against 1,025,800 in the preceding year. 

Spain. 

Adm . — The production of sugar is increasing, and reached last year 

2.000 tons, with an average price of 110 pesetas the 100 kilos. The 
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laying down of a powerful irrigation plant will contribute to the 
increase of the plantations. 

Marhella . — The colony of San Pedro Alcantara produces sugar, and 
the yields during the years 1902~0;l have been as follows : — 

Quantity. 

Year. Cuts, 

1902 lA80o 

1903 15,784 

Although no sugar has been obtained from beetroot this colony 

shows an increase of 1,079 cwts. over the jnevious year. 

At El Angel the yield of sugar cane, compared with the 1902 crop, 
is as follows : — 

Quantity. 

Year. Cwts. 

1902 0,204 

1903 0,555 

China. 

Nim/jjo , — Imports of foreign sugars .show a considerable falling off 
during 1903, amounting in all to 155,800 cwts. The figures for 1902 
and 1903 are as follows : — 

U)D2. 

Cwts. £. Cwts. £. 

Erown sugar .. 233,381 .. 89,197 .. 100,018 09,335 

White „ .. 42,628 .. 23,274 .. 24,526 . 14,388 

Eefined ,, .. 251,303 .. 137,167 .. 180,280 .. 123,712 

Japan. 

YohnJiama , — A prominent feature in the local sugar trade for 1903 
was the almost complete shutting out of the produce of the Houg- 
Kong refineries, which were not able to compote agvainst Continental 
beets and the out-turn of the Japanese refineries, the latter being 
favoured by the refund of import dutie.s on conversion of their 
imports of raw sugar, which, as against Hong-Ivong manufacture, 
gave them an advantage of Is. 8-|d. per picul (138 lbs.). 

The import of beet sugar shownal a considerable iiicvoas(i on that 
of 1902, German px’odnce falling back but Austro-Hungarian taking 
a more prominent place by reason of comparative cheapness in price. 

An increased trade was also done in brown sugars, more ospecially in 
Javas and Philippines, the former being imported largely for refining 
purposes. 

MOKOIiOO. 

The sugar trade in South Morocco (now nJmost all in Eroindi 
hands) is always a very big one. It is regrettable that the ITiiitod 
Jvingdom doe.s not attempt to participate in it in any waiy; It would 
be worth the while of doalor.s to make enquiries about it. In 1903 
59,840 cwts. of sugar of the value of £49,350 wore imported. 

Z^INZIBAK. 

Granulated beet sugar, which is packed in double gunny bags, 
comes to Zanzibar in large quantities from Hamburg, and cane sugar 
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is also supplied by India. In 1903 the amount imported was valued 
at £18,845. 

Mexico. 

Vera Cruz . — The British Consul in his report for 1903, says : — 
There are over 1,200 sugar mills in Mexico, of which 300 imiy be 
considered as really important producers, and cane growing and 
sugar refining are becoming of considerable consequence. The mills, 
equipped with British or American niachinerjq are general and the 
number is increasing. 

The State of Yera Cruz is the second largest producer of cane, 
being surpassed only by Morelos. The iwesent year will probably 
show the greatest crop hitherto gathered, and the next few years may 
see a surprising development of the industry. At the same time for 
the small producer there is, I fear, a bad time coming, and many of 
the old fashioned and less important mills must soon go to the wall. 

The sugar exported, about 20,000 tons annually, now goes almost 
entirelj" to the United Ivingdom, and the reduction of the duty on 
imported sugar, which came into effect on May 1, 1904, aims solely at 
securing for Mexican exported sugar the privileges of the Brussels 
Convention. 

Common and refined sugar of all kinds, including the so-called 
sugar-candy, formerly paid per gross kilo. 15 c. Mexican currency, 
while the new rate is 2 dol. 50 c. per 100 kilos, gross. 

The totals produced during the last few years wore during 1900, 
73,000 tons; 1901, 95,000 tons; 1902, 103,000 tons; 1903, 112,000 
tons, and the 1904 crop is estimated at 126,000 tons. 

Molasses from sugar cane or fecula, as weU as preparations for 
colouring wines, liquors, &c., and for grading up sugar, have hitherto 
paid duty per gross kilo. 5 c., while the new rate is 2 dels. 25 c, per 
100 kilos, gross. The total product of molasses in 1903 was 77,000 
tons. 

During 1903, owing to the manipulation of speculators, the price 
of sugar waxs maintaiued for a while, but the syndicate which under- 
took to sustain the local market in spite of the elaborate arrangements 
for regulating and restricting the supply, failed dismally. 

PoilTO E.ICO, 

The British Consul reports:— The area of sugar caue cultivation 
is increasing, hut not so rapidly as Porto llieo’s favom^able position 
with regard to the certain and free United States market over other 
sugar-producing areas would seem to justify, even in view of the 
possibilities of the United States reciprocity with Cuba. 

The crop for 1903, as estimated in my last report, was almost 
accurately realised, viz,, 105,000 tons, and these figures it is thought 
will he exceeded by some 20 per cent, this year. 

The crops for the last three years are as follows - 
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Quantity. 


Year. Buffxr. ‘ Molasses. 

Lbs. Gallons. 

1900- 01 1^7,817,470 ... 2,848,814 

1901- 02 183,822,080 .... 3,080,132 

1902- 03 233,070,000 .... 3,537,000 


United S^l’ateb. 

S<iN Fraxcisco . — Thove aro 48,150 acres uiulor beet in C-alifornia, 
and the total beet sugar output for the 1902 season was 73,761 short 
tons, having doubled during the last three years. The production for 
1903 is estimated about 77,000 short tons. California now holds the 
first place in the United States in beet sugar production, with 
Michigan second with 54,753 short tons, and Colorado third with 
38,777 tons. There aro eight factories with a combined daily capacity 
of 11,800 tons of beets. 

In the importation of sugar into the United States during the pa,st 
fiscal year beet sugar only amounted to 87,000,000 lbs., as against 
255,000,000 lbs. for 1901-02 and 908,000,000 lbs. in the previous year. 
Of the sugar received in 1902-03 upwards of 226,000,000 lbs. came 
from Porto Rico, and nearly 775,000,000 lbs. from Hawaii. Avery 
large quantity of Hawaiian cane sugar is refined in the Californian mills. 

Feiv Orleans . — During the year 1903 some 323,000 tons of sugar 
of foreign and native origin combined were dealt with at New Orleans. 
Of this quantity 80 per cent, found its way to the sugar refineries, 
and 20 per cent, went direct into consumption. This is a fair 
representation of the average trade in sugar at New Orleans, and the 
port maintains its usual place of importance in respect to the total 
sugar trade of the United States. The average pi'ice realised was 
above that of the preceding year, due in part to the delay in 
negotiating the Reciprocity Treaty with Cuba. That trea.ty came 
into effect on December 27, 1903, since which date prices have 
dropped both in the foreign and home produce, until all advantage 
has been lost. 

Om/ovn —Oregon gives no bounty on the production of beet sugai\ 
but Washington and Idaho grant a bounty of Jd. per lb. 

The following statistics of production are furnished l)y the owners 
of the factories : — 




1902. 





Eacfcoi'ies. 

Area 

Phiuteth 

Boots 

Har- 

vested. 

Sugar 

Bro- 

dneod. 

1902. 

1901. 

1900. 

La Grande, Orf*|{ori .. 
Waverley, Washington.. . , 
Sugar City, Idaho 

Acres. 

2,800 

2,500 

2,500 

Tons. 

13,021 

2 ;i,uoi> 

21,292 

Lba. 

2,807,700 

5.400.000 

7.400.000 

Lbs. 

4.525,200 

2,670,600 

Lbs, 

2.214.000 

2.640.000 

Lbs. 

1,989.000 

1,122,506 

Total 

9,800 

66,412 

15,607,700 

8,211,900 

5,864,000 

3,121,506 
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MONTHLY LIST OF PATENTS. 

Communicated by Mr. W. P. Thompson, C.E., F.O.S., M.I.M.H, 
Chartered Patent Agent, 6, Lord Street, Liver])ool ; and 
822, High Holborn, London. 

EN Q-LISH. —AB aiDGM ents. 

10750. Gr. Haerison. (Communicated by the firm of F. Hlavati 
& Co., of Genoa, Italy.) An improved imnufadnre of sugar, 80th Inly, 
1908. According to this invention the main purification of the liquid 
containing sugar takes place during the diffusion. For this purpose, 
there is added to the cut-up vegetable material containing sugar, such 
for example as the pieces of sugar-beet or the like, during the filling 
of the dihusion apparatus, or to the diffusion- water, such substances 
as dissolve and combine with the organic non-sugar substances dis- 
solved from the cut-up pieces of vegetable material so as to form 
difidcultly- soluble or insoluble substances, such for example “"as 
gypsum, peroxides of the alkaline- earth metals, permanganates of the 
alkaline-earth metals, a mixture of a hydroxide of an alkaline-earth 
metal with peroxide of manganese or with peroxide of hydrogen, Ac. 

20777, J. McNeill & C. McNeill, Govan, Lanark, N.B. 
Improvements in evaporating or concentrating apparatus. 2Sth Scpt., 
1903. This invention relates to an evaporating or concentrating 
apparatus, a rotatable hollow shaft, carried in stuffing boxes provided 
with a steam inlet and a water outlet, and internally partitioned into 
steam and water spaces, and a series of tubular heating surfaces, the 
interiors of which communicate with the steam and water spaces. 

21d8o. J. J. Marshall, Leeds, York. Improvements in the method 
of and^ apparatus for weighing granudated sugar and the like., 6th Oct. , 
1903. This invention relates to a machine for weighing sugar or like 
material, in which the feed is automatically controlled by moans of a, 
reducing slide and a cut-off slide, the combination of an equal-armed 
main scale beam (or beams), an adjustably weighted a.uxiliary scale 
beam, means by which the said main scale beam is suspended from 
the auxiliax^y scale beam, and means by which the said slides jire 
successively actuated, the reducing slide being actuated from the 
upper or auxiliary scale beam and the cut-off slide being a(,ituatc 3 d 
fix>m the lower or main scale beam, 

12527. E. Yon S, de Tornya, Budapest, Hinigary. Improved 
manufacture of molasses food for animals, 2iul Jnii(3, 190f. Tliis 
invention relates to the manufacture of molasses Hour consisting in 
drjfing moist molasses food in drying kilns, or in any other drying 
apparatus, at a temperatui’e of about 45° 0. for say from 72 to 96 
hours, and finally grinding the diied product. 



GEBMAN. — ABKIDGMENTS . 

152269. W. WEnRSPANN, of RetliGii-on-Leine. An arrangement 
for sharply separating the dra-in in cen.tr if ngals for sugar and the like. 
1st May, 1906. The sharp separation of the drain is effected by 
means of revoliible vertical arms on the inner side of the centrifugal 
casing, provided at the edges with packing in such a way that each 
two of these arms in their end position only uncover or close drain 
apertures in the bottom of the centrifugal leading to one of two 
collecting gutters. In their adjustment the arms slide in recesses in 
the bottom, so that the bottom surface is cleaned by the lower edge of 
the arms. Eor the same object if desired the lower face of the cover 
of the centrifugal is scraped by the upper edges of the arms. 

152675. MARaiiEYiLLE-DAGUIN & OiE, of Paris. A machine for 
centrifuging amd casing sugar and the like in a conical drum, the discharge 
aperture of which has a smaller diameter than its hottom. 24th March, 
1903. The drum is conical in form, and the bottom is formed of the 
larger face whilst the end is perfectly open. This end has also no- 
inner edge as in the ordinary devices, so that the use of a scraper is 
possible, which, in order to discharge the drum, only requires to make 
a movement to and fro in a straight line, and can pass completely out 
of the drum. The material treated is retained in the drum by reason 
of its conical shape in spite of the absence of the inner edge. 

152904. Wilhelm Bekemann, of Neu-Schonsee, near Schdnsee,. 
West Prussia. A method of rapidly de-siigaring sugar drain, and 
producing cattle food. 8th March, 1903, The process consists in 
adding to the drain before, during, or after the boiling down to the 
degree of concentration necessary for the other opei^ations, a substance 
suitable for cattle food, such as rice meal, meat powder, ground nut 
meal, &c., which in the subsequent centrifuging of the crystal sugar 
remains in the sugar. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W- P. Thompson Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. 


Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among rehners, merchants, commission agents, and brokers,, 
interested in the trade, at home and abroad. 
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IMPOBTS AND EXPORTS OP" SUGAR (UNITED KlNGDOJVl 

T<3 end of August, 1903 ano 1904. 

IMPORTS. 


1 

Baw Sugaus. 

QUAN'ITI’IKS. 

Valuks, 

Dei'niiiny * 

Holland 

Belgium 

France 

Austria-Hungary 

Java 

Philippine Islands 

Cuba .... 

Peru 

Brujjil .... 

Argentine Republic 

Mauritius * 

British East Indies 

Br. W. Indies, Guiana, &c. 
Other Oountries 

Owls. 
3,018,051 
162,407 
619,912 
476,985 
1,483,228 
211,900 
70,646 
, 422,605 

199,549 
67,076 
409,947 
264,040 
229,602 
522,807 
419,830 

li»04. 

C’wts. 

4,524,770 

184,273 

282,453 

268,227 

683,108 

1,401,544 

86,650 

703,004 

82,317 

878V275 

186,986 

809,929 

410,395 

leiio. 1 

£ 

1,245,633 
61,980 
258,269 ! 
209,457 

1 621,907 

100,472 
25,285 
209,722 
78,780 
26,185 
184,810 
94,226 
83,op54 
319,731 
182,901 

HHIi. 

£ 

2,030,563 

SS,Go8 

126,025 

134,226 

307,428 

618,432 

31,025 

324,567 

31,170 

139,781 

75,501 

.523,700 

189,489 

Total Raw Sugars i 

Refined Sugars. 

Germany . . 

Holland 

Belgium 

France 

Other Countries 

8,578,585 

10,730,678 

I 1,533,069 
95,163 
611,498 
830,320 

10,001,935 

7,675,077 

2,167,169 

315,328 

1,689.593 

168,866 

3,702,712 

5,583,838 

884,641 

55,745 

347,418 

409,477 

4,620,571 

4,328,819 
1,289,119 1 
180,722 
937,102 
89,421 

Total Eehned Sugars . . 
Molasses 

13,800,728 

1,023,010 

12,016,033 

1,119,142 

7,281,119 

186,736 

6,82.5,183 

210,270 

1 Total Imports j 

23,402,323 

23,137,110 

11,170,567 

11,6.56,02 4 




EXPORTS, 



1 British Refined Sugars. 

Cwts. 

i Cwts. 

£ 


1 Sweden and Norway 

17,327 

i 21,277 

8,976 

11,031 

i Denmark 

67,789 

: 80,065 

36,856 

40,489 

! Holland 

42,324 

40,809 

22,865 i 

21,581 

i Belgium ...... ........ . . 

5,205 

7,520 

2,618 i 

4,025 

1 Portugal, Azores, &c. ...... 

5,6 U 

10,439 

1 3,064 , 

5,559 

j Italy ■ 

6,622 

2,888 

1 3,028 

1,341 

Other Oountries 

483,341 

230,126 

292,548 

146,659 

Foreign & Colonial Sugars. 

628,219 

393,214 

369,965 

230,085 

Refined and Candy 

31,884 

18,032 1 

! 19,267 

12,381 

Unrefined 

42,663 

76,013 

! 22,184 

42,681 

Molasses 

1,270 

1,657 

! 669 

' 930 

Total Exports 

704,036 

489,516 

412,085 

' 280,677 
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UNITED STATES. 


fWillett Gray^ ^c.J 
(Tone of 2,240 lbs.) 


1904. 

Tons. 


1903. 

Tons. 


Total lleceipts, Jan. 1st to S^pt. 15th . . 1/104, 85o . , 1/281,911 

licceipts of liefined ,, ,, ,, . . 414 . . 1,197 

Deliveries ,, ,, ,, .. 1,405,586 .. 1,265,744 

Oonsurnption (4 Ports, Exports deducted) 

since 1st January 1,616,962 .. 1,226,108 

Importers’ Stocks (4 Ports) Sept. 14th . . 11,428 . . 50,552 

Total Stocks, Sept. 28th 167,000 .. 172,665 

Stocks in Cuba, Sept. ,, 12,000 .. 156,000 

1903. 1902. 


Total Consumption for twelve months . . 2,549,643 . . 2,566,108 


CUBA. 


Statement oe Exports and Stocks op Sugae, 1903 and 1904. 


im. 1904. 

(Tons of a,a401b8.) To?is. Tons. 

Exports 772,281 .. 1,042,177 

Stocks 203,083 .. 47,558 

975,964 .. 1,089,735 

Local Consumption (eight monthia) .. .. 26,045 .. 27,860 

1,002,000 1,117,595 

Stock on Lst January (old crop) 42,530 .. 94,836 


liecoipts at Ports up to August 31st ... . 959,479 . , 1,022,760 


JSamiia, SUt Augmt, 1904- 


J. UuMA. — F. ]Mn,ii2H. 


UNITED KINGDOM. 


Statbmknt or Imfouts, Extorts, and OoNsirMPTioN for Eiuut Months 
ENDING August 31st. 




I M no RTS. 


1 Exports (Eoreiirn). 

SUtiAR. 

1902. 

im. 

1904. 

1902. 

1908. 

1904. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Be lined 

67;i,u79 

. . 690,0138 

. 600,802 

1,776 , 

. 1,694 . 

. 902 

Raw 

477,489 

.. 428,929 ,, 

. 600,097 

2,804 . 

. 2, ion 

. 3,831 

Molasses 


fU,15(k 

. 65,957 

64 . 

. 6;i . 

82 

Total . 

1,196,728 

..1,170,115 . 

.l,ir)6,8r)6 

4 , 72:1 . 

, 8,7110 . 

. 4,815 


Befined. 

Beliued (in Bond) in tflio United Kingd(»Tn 

Baw 

Molasses 

Molasses, manui'aetured (in Bond) in U.K. 

Total 

Less Exports of British Beiine.d 

Total Home Consumption of Sugar 


HoMK OtlNSUMmON. 


1902. 

190.3. 

1904, 

Tons. 

T(mB, 

Tons, 

669,096 

. . 63 1,025 

. . 610,936 


, . ~ 

, . 343,200 

447,108 

.. 387,679 

. 86,988 

42,691 

.. 41,281 

, . 53,270 

““ 

.. — 

.. 39,480 

1,158,896 

. . 1 ,062,986 

..1,1:13,854 

20,686 

.. 31,411 

. . 19,661 

1,188,309 

..1,031,574 

..1,114,103 
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Stocks of Sugar in Eukope at uneven dates, Sept. 1st to 28th, 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

German 5 " 
including 
Hamburg. 

France. 

Aiwtria. 

Holland and 
Belgium. 

Total 

1904. 

86 

286 

433 

137 

86 

1028 


1903. 1902. 1901. 1900. 

Totals . . . . 1429 . . 1408 . . 555 . . 408 

Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending August 30th, in thousands of tons. 


Great 

Britain. 

Germany 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

1550 

1126 

1 

i 

699 

509 

560 

4414 

3761 

4109 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 
OF THE THREE PREVIOUS CAMPAIGNS. 


(From Lichfs Monthly GlronhrJ 



1903-1904. 

1902-1903. 

1901-1902. 

1900-1901. 


Tons. 

Tons. 

Tour. 

Tons. 

Germany 

1,933,435 

..1,762,461 

.2,304,923 

. .1,984,187 

Austria 

1,177,210 

.1,057,692 

.,1,301,549 

. .1,094,043 

France 

804,401 

. 833,210 

. .1,123,533 

. .1,113,893 

Eussia 

1,200,000 

.1,256,311 

, ,1,098,983 

. . 918,838 

Belgium 

203,446 . 

. 215,000 . 

. . 334,960 

. . 333,119 

Holland 

123,551 , 

. 102,411 . 

, * 203,172 

, . 178,081 

Other Countries 

. 410,000 , 

. 325,082 . 

. . 393,236 

. . 367,919 


5,852,043 

5,552,167 

6,760,356 

5,990,080- 
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NOTES AND COMMENTS. 


Consumption Figures. 

The Produce MarheU Review submits to its readers the comidete 
returns of the consumption of sugar among the Powers, parties to the 
Brussels Convention, for the first year of its currency. They are: — 


United Kingdom 

ima-i. 

1,409,737 . 

1,460,450 . 

Increase. 

Decrease. 
.. 50,713 

lU'ance — Eefined 

699,030 . 

. 371,119 . 

327,911 

. . — 

Germany — Raw 

1,126,432 . 

. 740,193 . 

386,239 

. . — 

Austria-Hungary — Raw 

509,567 . 

, 376,532 . 

133,035 

, . — 

Belgium — White 

So ,-13] . 

60,000 . 

25,431 

. . — 

Holland — Raw 

9-1,4:57 . 

77,934 . 

, 16,503 

. . — 

heM IJecroasc , 

Net Increase'. . . 

3,924,634 . 

, 3,086,228 . 

889,119 

50,713 

838,106 

. . 50,713 


<4ur coiusamption has uiqHtrmthj fallen off 3 ])cr coat,; but the 
following point must not be ovexdooked. We used to have for con- 
sumptive pui'posos, say a million tons of foreign refined, uud, say, 
boo, 000 tons of raw sugar; total 1, (JOG, 000 tons. But now we have 
not 600,000 tons of raw sugar (passing into the British refineries) in 
our total, hut merely the refined made from it, say 540,000 tons, in 
wliich case the total would be 1,540,000 tons, an apparent decrease 
of 60,000 tons. This more than wipes off the adverse balance given 
above. 

69 



514 


Dietetic Experiments with Sugar- 

The Louisiana Planter draws attention to some experiments under- 
taken at tliG Minnesota Agricultural Experiment Station with regard 
to the dietetic value of sugar as a human food. Two series of 
experiments were undertaken. In the first healthy workmen were 
given a diet which included sugar. In the second, the diet was the 
same, save for omitting the sugar. With sugar 92-20j{ of the 
protein of the ration, 90*08^ of its fat, and 95*962’ of the carbohydrates 
were digested, and 91*322; of the energy was available. When sugar 
was omitted, the values became; Protein, 91 *95^^; fat, 96*872; carbohy- 
drates, 96*092’, and energy, 89*342 respectively. According to the 
calculations 98*92 of the total energy of the sugar was available to the 
body. ‘ ‘ The addition of 5 ounces of sugar per diem to the ration of the 
working men proved beneficial. It inereasod the available energy of 
the ration 257, and did not affect the digestibility of the other foods 
with which it was combined. The various nutrients were ecpially 
as digestible with as without the sugar. . . . When sugar was added 
to the ration, the protein was more economically used, 252 
nitrogen, one of the elements of protein being retained in the body. 
.... The value of sugar in a ration depends on its judicious use 
and combination with other foods. . . . Without under estimating 
the value and importance of protein in a ration, it is evident that 
the carbohydrates, as sugar .... have a characteristic value, as 
they supply the body with more than half its total available energy.” 


What is a Modern Mill? 

The British sugar machinery manufacturers are alway*s being told 
of their misdeeds and shortcomings, and it is repeatedly drummed in 
their ears by unkind American critics” that they cannot produce 
a modern sugar mill that will comi^ete for design, finish, and 
durability with those turned out by any’* American up-country forgo. 
But as if this were not enough, the Louisiana Planter has lately 
discovered that the British-made mills of 13 years ago wore bettor 
constnicted, and, in short, more deserving of the title ‘‘modcan,” 
than is the mosh modern mill of the present day turned out in the 
United Kingdom! And they have it on the authority of an American 
consul too. Briefly tho facts, as cited in the Planter of Septemlxn* 
3rcl, 1904, are as follows. The situation of such a uuiqxio plant is 
the San Antonio Sugar Eefinery, Nicaragua. We road : “ One of 
the most notable additions to the industries of Nicaragxia is that of 
the San Antonio Sugar Kefinery. . . . The property consists of about 
4,500 acres of very fertile soil, which, according to an analysis 
made in London, is eminently suitable for the cultivation of sugar 
cane, cacao, and other tropical products. , , . The estate has been 
surveyed, and the levels marked, and the plan proves that tho whole 
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property is well adapted for a system of irrigation. ... A complete 
sugar-making plant toith the latest modern wiprovemeyits* producing 
22 tons of sugar every 24 hours, was purchased last year in Glasgow. 
.... A part of this machinery has been transported to San Antonio, 
and the rest will be shipped as soon as possible so as to have every- 
thing ready to grind the first crop of sugar cane in the coming 
December or January.” 

There is only one small drawback to the accuracy of this report, 
and that is, it is some IS years old. The San Antonio factory was 
erected in 1891^ and the machinery was indeed supplied by a Glasgow 
firm and is still at work ; no complete sugar machinery plant was 
sent out from Scotland last year to this place, and, unless we are 
much mistaken, there is no other modern sugar factory in Nicaragua. 
So that we are here treated by the Louisiana Planter to a generously 
worded description of what a modern sugar factory should be, and 
then find they have to go back over ten years for their example. The 
British manufacturer had really better put up his shutters if he 
cannot produce a larger plant than one that will grind 22 tons of cane 
per 24 hours. 

We understand that the Planter has lately endeavoux'ed to enlarge 
its pages by additional articles and illustrations, and thus increase 
its circulation. Now while there is no objection to resurrecting old 
articles of a decade back, yet we believe it is more usual to confine 
their application to pui'poses of comparison, and to point out the date 
of their original appearance. Apart from this, we may say that while 
we much deplore the well-known fact that British consular reports 
come out so long after their date of compilation, we are interested to 
note that in America a consular report received 13 years after the 
period to which it refers is not considered too late for publication. 


Demerara Sugar. 

The term “Demerax'a” when applied to sugar is appax^ently akin 
to ‘‘ that blessed word, Mesopotamia,” in the eyes of the British 
public. At all events, it is clear that it forms a valuable trade 
mai'k for the genuine article, as the demand for such sugar by 
discriminating households is on the increase. It is, therefore, not a 
matter for surprise if imitatiotxs are frequently foisted on buyers. 
The law as it at present staxids is severe on fraudulent imitations, 
and rightly so, if the latter consiKst of cheap beet sugars dyed to the 
characteristic shade of the genuine article. But tlxere seems to be 
some uncertainty as to the legal constitution of so-called Demerara 
sugar. Wherein lies its special distinction ? It is hardly a case 
of country of origin,” for we have the West India Committee 
deciding to include within the scope of the term sugars made in 


*The italics aro ours (Rd, i.iV./), 
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other West Indian districts under identical conditions. Against tliis, 
it is true, one has to record the conviction of a grocer in ijojidon for 
selling Griiatemala sugar as Demeram ; the evidence was \"agne 
and unsatisfactory, hut at all events it was shown that tlie 
particular sugar while at least equal to real 'Ditinerani, in 
quality, was not quite identically prepared. hEr. Davson, of 
the West India Committee, would like to see the tei'iu 
confined to vacuum pan products of the West India Islands 
and British Guiana, as he considers Denierara itself is not strong 
enough to monopolise the supply. Yet if the area of production is 
to be unrestricted, there is nothing to prevent other countries 
of Central and South America from turning out similar sugar and 
labelling it “ Demerara.” Now it seems only in the interests of the 
British American Colonies that they should have the monopoly of 
the output for the British market ; but as the law at present stands 
any country which turns out sugar by the vacuum pan process can 
claim to call it Danierara on the ground that it is “of the nature, 
siihstance and quality demanded,” unless indeed it can bo construed 
that “nature” includes origin, in which case further complications 
would ensue. We agree with the Demerara Chronicle and the West 
India Committee in expressing a ho2)e that the law may 1)0 so 
amended as to leave no doubt that Demerara sugar is defim.'d to be a- 
vaouum pan product made in our Ceutral American colonies. It is 
important that when the consumer asks for “cauo sugar,” “ beet 
sugar,” or “Demerara,” he should know exactly what lie is to 
expect. At present confusion is rife ; grocers label any cane sugar, 
“Demerara;” any refined (whether cane or beet) “cane.” This 
should be stopped by ample legal definitions, and doubtless the West 
India Committee, in the interests of its clients, will take early stops 
to have the matter placed on a sounder basis. 


THE BRUSSELS CONVENTION. 

Those who have worked hard for thirty years to obtain nn 
international agreement for the abolition of bounties on sugar will 
feel some satisfaction in reading the editorial article in the Journal 
(les Fahricants de Sucre of the 5th October. They may be hardened 
by this time to the snarling complaints of mere imlitical party liacks, 
the curious economic fallacies of the Oohdon Club, aud the lann cita- 
tions of the Confectioners ; but they must still ho sufficiently 
sensitive to appreciate with pleasure the true ring of genuine content 
with which our continental neighbours hail the henofits of free 
competition and enlarged consumption. 

The organ of the Erench industry says 

“The Convention, in putting an end to a war of boimtioB, direct 
and indirect, onerous for the consumer, perilous for the producer 
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has furnishocl the occasion for a simultaneous experiment in many 
countries of a large reduction of duty. In this way the agreement of 
the 5th March, 1902, has undoubtedly rendered an immense service 
to the sugar industry in general. Would it be possible to forget this 
when the Convention expires ? Shall we not still remember, in 1907, 
the critical situation in which the sugar industry found itself at the 
time of the Brussels agreement, or shall we revert with a light heart 
to a state of things of which the fatal consequences were only too 
manifest to the majority of producers ? Are Germany and Austria, 
knowing now most truly the power of cartels as instruments of 
oppression to the consumer, to appear again re-establishing these 
dangerous syndicates? Such a backsliding appears impossible, but 
we are led, on the contrary, to the conviction that all the States 
producing and consuming sugar will in the future be inspired above 
all things in their sugar policy by the main fact, brought clearly to 
light by the Brussels Convention — the possibility of developing to an 
indefinite extent the consumption of sugar by reducing its cost.” 

This is indeed a triumph for the sugar-bounty abolitionists ; their 
opponents will have to show how, according to their doctrine, an 
increased consumption can be a ba.d and wicked thing, whether for 
consumer, producer, Finance Minister or Free Trader. The Cobden 
Club protest, in the name of Cobden and what they call free trade, 
against this manifest and beneficent effect of the Brussels Convention ; 
let them make their protest good by sound argument and true reasons 
or for ever hold their peace. 

M, Gaillaiix, the minister who, in conjunction with M. Eouvier, 
determined «at last to make an end of bounties and thus largely 
contributed to the success of the negotiations of 1900-1902, con- 
tributes an interesting article to La PetiU G-ironde^ of the 22nd 
September, well worth the attention of those who have followed with 
interest the details of our thirty years’ fight against bounties. Ho 
recalls the time, quite recent, when tho sugar duty in France was 
64 francs per 100 kilos., and when the consumption (visible) varied 
from 400 to 450,000 tons. This, ho points out, should have yielded a 
revenue of 260 to 300 million francs, but it only gave loO to 200 
millions. The balance was used in bounties to the sugar manu- 
facturers (and refiners). This resulted in a greatly stimulated over- 
production, coupled with a stationary consumption, crushed by the 
weight of the heavy duty. 

The natural laws of competition had the effect of depriving the 
mauufacturers eventually of the greater part of their bounties, which 
the}" wei'o obliged to utilise in selllirig sugar below cost price in order 
to get rid of their surplus production. They were making a 
{temporanj) present of 50 to 100 millions per annum to their foreign 
customers. 
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And yet it was forbidden to toucb this wondei'ful system ! 
Forbidden to deprive these poor manufacturers of advantages from 
which they had ceased to derive any profit ! Forbidden to relieve the 
consumer of the excessive duty ! And why ? Because they had to 
follow the example of other countries; because Germany and 
Austria were giving bounties quite as large ; because to abolish the 
bounty would be to put the industry outside any possibility of 
competing. Those who thus argued hoped that any general agree- 
ment would be impossible. 

But there came a time when a Finance Minister showed himself 
ready to treat with the other countries and determined to succeed. 
After two years of singularly delicate negotiations, and amid a 
thousand difficulties, he arrived at an agreement, which was signed 
at Brussels in 1902. M. Caillaux might have added that British skill 
in diplomacy greatly helped in this hai^py result. 

The Finance Minister at once reduced the sugar duty from 64 to 
27 francs. The result was unexpected and more than was ever hoped 
for. Consumption increased from 371,000 tons to 720,000 tons. 
Making the necessary corrections for a period of transition M. Caillaux 
concludes that this is practically an increase from an avex'ago 
consumption of 430,000 tons to one of 660,000 tons. Formerly the 
consumer paid 1 fr. 10 c. per kilogramme, now he pays 70 centimes. 
He formerly paid 473 million francs for 430,000 tons, now he pays 
462 millions for 662,000 tons. 

M. Caillaux defies anyone to cite a case where so groat a reduction 
of duty has been accomplished with so inappreciable a loss of revenue. 
He finally touches on the lamentations of certain British economists, 
and asks whether they could reasonably expect that France would 
persist indefinitely in so gross an economic error. “ Ai^e you well 
founded,” he asks, “in complaining that our confectioners should at 
last work on the same footing as your own ? That your West Indian 
planters should he enabled to restore their industry which our 
bounty-fed beetroot sugar had crushed out ? With general agreement 
we have restored equality of conditions. Both sides should applaud 
us.” 

He might have added that a third interest, the British consumer, 
should also congratulate him and his colleagues on having averted 
the grave dangers arising from the sale of a commodity below cost 
price. 

The Java sugar crop is abundant throughout the island, only a few 
places having suffered from inundation at the beginning of this year, 
and on the whole the tonnage of cane and its sugar content are 
remarkably high, with juices above the average purity. The crop 
will just fall short of 1,000,000 metric tons. 
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THE EEENCH SYSTEM OE NOT EEFININO IN BOND. 


The objections we have raised to the Ere neb .system have so far 
met witb no contradiction. Silence is the policy of the moment, and 
we accept it as giving consent to our contention. 

But though there is .silence in the other camp, we find full support 
from leading member. s of the Paris iiress. The Jowrmd des Behais , in 
its issue of the 10th inst., says that the Ei’ench law is “ in contra- 
diction with the principles of the Convention of Brussels, and that it 
cannot escape being attacked by the other Powers signatories of tho 
Convention.” 

The writer continues: ‘‘ In the new law, whatever the department 
of indirect taxation may say, the duty is levied on the sugar entering 
the refinery. The creation of drawbacks is thus rendered necessary. 
The drawbacks can constitute, and in fact become in reality, 
bounties.” 

He concludes that the matter will be discussed by the Commission, 
the Government will receive a reclamation, and will have again to 
remodel their legislation. They will evidently have to make a new 
law. These constant changes are a very great trouble to the 
industry. 

In the Journal of the following day the writer continues : “We 
persist in our opinion that if the French legislation had been put in 
accord with that of the other contracting States, if they had adopted, 
as universally throughout Europe, refining in bond, not only would 
the present difficulties never have existed, but they would have 
avoided recent incidents which are nnfortunate from every point of 
view. If, as seems to be suggested, there is no occasion to modify the 
law but only to apply that which exists, what humiliation for our 
country ! It will then be necessary to admit before the Commission 
either that we have not understood our own law, or that having 
perfectly understood it we have secretly attempted to evade our 
undertaking.” 

The Journal des Fahrkauts de Sacre of the 2()th October quotes 
from our recent ai'tiole, and also from tho remarks in the Brodme 
Ma/rlsets^ 'Review^ without making any adverse criticism. It then 
reproduces portions of the passages quoted above from the Journal 
des BfUmts, and concludes with the following further quotation 

“The Journal des contnlmtiom indlrectes, coxumonting on its part 
on a recent article published in Germany on tho same subject, 
observes that the export certificates give rise to a special traffic; 

* There is, therefore,’ remarks the winter, * a perfectly legitimate traffic 
in these certificates, and, in consequence, a market quotation for 
them in the price lists at the foot of the quotations for sugar. The 
excess of this quotation over the rate of duty, namely, 1 franc per 
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look., would be equivalent to a bounty to the Parisian refiner.’ The 
organ of the Government officials reproduces, in conclusion, a very 
singular piece of information: ‘The curious part of this affair is that 
they assert that the Paris refiners, who have always been opposed to 
the dc'taxe, arc not altogether strangers to the campaign carried on 
by the English refiners. It appears that they would gladly ronounc*.^ 
the benefit obtained by the sale of the certificates, in combinatior] 
with the refiners of the ports, if they could by this means bilng 
about the abolition of the detaxe,' ” 

Then, to our great satisfaction, the loading article in the Jonrual 
des FuhHcards de Sucre concludes as follows : — 

“ What can be thought of a fiscal reijime which gives rise to such 
criticism and inspires in Prance no less than abroad so little confi- 
dence ? It was announced that the Bill concerning the supervision of 
the refineries, elaborated by the Prench Government, combined all 
the necessary guarantees of security, both from the point of view of 
the abolition of bounties, and of the regularity of tho control of the 
operations. On all these points, they said, this ndjime would not fail to 
give full satisfaction to the contracting States. But it has been 
found, it appears, even from the official declarations of tho Prencli 
Delegates at the Permanent Commission at Brussels, that it is far 
from being so, and that the work of the Government requires serious 
re- touching in order to attain to the degi*ee of precision indispensable 
for the loyal carrying out of the Brussels agreement.” 

The only way to carry out that agreement is to establish refining 
in bond in Prance. 

SOME NOTES ON LAURENT BOLARISCOPE READINGS." 
By Geoege W. Rolfe akd Chaeles Field. 

For many years the Laurent polariscope has been tho common 
instrument in our chemical laboratories for the measurement of 
optical rotation, especially in the determination of specific rotatory 
powers, which are the constants of calculation in polarimotrie 
analysis. 

Till comparatively recently the results obtained witli tho Latunait 
polariscopes have been accepted as expressing rotations of tb(‘ 
plane of polarisation of the D ray, or ray of standard wave-length. 
The light used in Laurent measuroinents, as is well known, is machi 
by vaporising common salt in a powerful Bunsen burner, and 
filtering the rays through a section of potassium bichromate orystaL 
The sctccJiarimetric scale of the Laurent polariscope is based on 
the specific rotation of quartz, which was taken as 21 '667 at tho 
standard temperatiiro. Later meavSin'ements of tho Bpecific rotation 

* Read at the Providence meeting of the American Chemical Society. 
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of quart:^, even some of more than twenty years ago, give a higher 
value— -21*72 at 20^. As by common usage, the 100-point of the 
Laurent sacchariuieter is a fixed one, equivalent to the rotation value 
of 21’6G7, an attempt has been made to reconcile this value to the 
original definition by stating that this expresses the rotation of 
(juarte at G°. Obviously, this is merely a matter of definition, the 
scale being based on a fixed rotation, ind(‘peudeutly of whether this 
be the specific rotation of quartz or not. 

The Laurent instrument is little used for saccharimetry in this 
country, the value of the specific rotation of quartz given by tlui 
instrument being chiefly of interest as a point of reference for 
determining the accuracy of its measiirementB as expressing angular 
rotations of the plane of polarisation of the standard yellow ray. 

In 1890^ Lippich published a paper designed to prove, theoretically, 
that errors of 0*2 per cent, or more necessarily existed in Ijaurent 
measurements. As confirmation of this, in the same paper, Lippich 
also published comparative measiireinents of the optical rotation of n 
standard quartz plate made on a Lippich polariscope and two of tli<^ 
Laurent type, the readings of which latter showed variations of 
forty-five to eighty-two seconds from those of the Lippich polariscope. 
It should be noted that, in these experiments, Lippich filtered the 
sodium light through both potassium bichromate and cupric chloride 
solutions, so that the light ho used probably differed appreciably 
from that designed for the Laurent pohudscope. 

Landoltt has pointed out that the sodium light as usually employed 
in polariscopic measurements is not homogeneous, but is made up of 
light of many wave-lengths, most of thorn differing slightly from 
each other, hut that such light can he considered as homogeneous light 
which has a wave-length of the ray which is the resultant in 
intensity of all the rays omitted. This ray is termed the optical 
ce7'itre” X of the light. In his work on optical rotation, Landolt 
discusses the different optical centres of light used in polarimetric 
measurements, hut does not consider exactlj” the kind of light used 
by Laurent instruments. 

In most of the more recent accepted measiireinents of the specific 
rotation of quartz the light used lias been the yellow rays of the 
two D lines of the spectrum, separated by spectroscopic methods, 
either from white light or from sodium flame. 

Lor the Idppioh polariscopos, Lippich has designed a ray Alter 
which practically absorbs all light except those rays adjacent to the 
D lines. This filter purifies the light of incandescent sodium chloride 
vapour so that its optical centre is practically that of the spectrally 
purified light. According to Landolt, who describes the preparation 
of the solutions in detail, it consists of a 10 cm, absorption cell filled 

^ “ Zur Theorle der Halbschatbenpolarlraeter,*' iVien Sitzungih&r CU,], PU, 6P5, 
t OpUsche Drehungsverraitgen,’' p, 360. | “ Optlscher Schw erpnwkt.'* 
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with a 6 per cent, solution of potassium hichromate and a 1*5 cm. cell 
filled with a specially prepared solution of uranyl sulphate.* 

Consideration of many published rotation values obtained on 
Laurent polariscopes, as well as readings of the two instruments of 
the sugar laboratory of the Massachusetts Institute of Technology, liiis 
led us to believe that polariscopes of this type, if of Trench make, give 
readings which are concordant within one ininuto at least, although 
about 0*2 per cent, lower than those obtained with the Lippich ray 
filter. As long ago as 1899 one of us published this opinion. f 

Quite recently we have made two series of rotation measurements 
of two standard quartz plates on a Laurent polariscope, one set with 
the light designed to be used by the Laurent polariscope, sodium 
chloride light filtered through a section of bichromate crystal ; the 
other set, with sodium chloride light passed through a Lippich ray 
filter. The instrument used was a Laurent, “large model” made 
about 18SS by Leon Laurent, of Paris, 

The table gives the result of the measurements as well as the saccha- 
rimetric readings of the two quartz plates, on the sacchniimoters of 
the Institute laboratory, which are graduated in the standard Ventzke 
scale for use of Mohr flasks, and tbeir I’eadings also on a triple-shade 
saccharimeter of the IJnited States Department of Agriculture, which 
latter readings were made by Dr. Wiley in 1898, and obviously ai’e 
on the true cubic centimeter scale. 

The saccharimetric readings of “Quartz A” jdate show that, within 
a small error, it is a millimeter in thickness.^ On this account it is 
interesting to note that the value given with the ordinary light used 
with the Laurent polariscope is practically that obtained for the 
specific roto-tion of quartz by the earlier investigators, while that given 
by the Lippich light closely approximates to the modern value.? The 
results, as a whole, have led us to believe that the difference in values 
obtained by the Lippich and Laurent measurements are not due to 
the imperfections of the Laurent instrument, but to the kind of light 
used, at least up to the precision required in chemical laboratory 
measurements, or 0*1 per cent, of the values obtained. 

The greater convenience of the Laurent polariscope, owing to its 
end-point adjustment being independent of the position of the ])olari8or 
for the regulation of the light intensity, as well as the advantage of 
the bichromate section over the Lippich ray filter, which absorbs a 
large percentage of light and soon deteiiorates, owing to the oxidation 
of the uranium solution, makes the Laurent more advantageous than 
the Lippich for general laboratory measurements. Our results show 
that Laurent measurements can be converted to the standard of 

^Lippich: Ztschr,fur /«siir.,12,;U0; Ijanclolfc; “Optisclie DrehuiigsvmnUi/en/' p, 
t This Journal, 21 R. lu5 (1899). 

ILandoIt: Optischo Drehungsverm'oi^en (First JEdition), p. 162. The xJate was 
always placed in the instrunaents in a definite axial position, but we have been unable 
to detect any difference in its readings in different positions. 

$ Landolt: ** Optisehe Brehmigsvermdgen,” p. I30. 
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spectrally purified light by increasing their value 0*2 per cent. The 
tabulated light factors calculated from the different rotation and 
saccharimetric values will, it is hoped, explain some of the different 
values which are given indiscriminately, and, in fact, without j^roper 
explanation in the various publications dealing with optical rotation. 

It may be unnecessary to point out that Biinbach.,^ Landolt,t and 
others have shown that the light factor of a quartJ^-wedge sacchari- 
meter may vary with the nature of the substance measured. This 
is on account of the difference in the rotary dispersion of quartz aud 
the solution measured, the result being that all the rays of the 
spectrum whose planes are rotated by the solution are not restored 
exactly to their original angular positions by a section of oppositely 
rotating quartz of one definite thickness. Hence no position of the 
quartz compensation wedges will exactly I’estoro the original light 
effect of the end-point when the solution is placed in the instrument, 
and a more or less parti-coloured field is given in shadow sacchari- 
meters. If the dispersion difference is slight, this can be obviated 
and an evenly tinted field obtained by absorbing the rays of the blue 
end of the spectrum hy means of a ray filter of bichromate solution, 
or somewhat less effectively, but more conveniently by means of a 
piece of brown (carbon) tinted glass. The ray filter, however, in the 
case of the quartz- wedge saccharimeter, merely assists in obtaining a 
more precise end-point. The light factor, as determined by a solution 
of commercial glucose, for instance, will differ appreciably from that 
obtained with quartz. Even cane sugar solutions differ sufficiently 
from quartz in rotary dispersion to give light factors of slightly 
different value. 

Hence, it is imperative, in stating that the light factor of a 
saccharimeter is a certain value, that reference should be made (1) to 
the exact natime of the light used in the rotation readings, (2) the 
saccharimetiic standard of the scale of the quartz-wedge instrument, 
(3) the natirre of the substance measured, and (4), obviously, the 
temperature at which the comparisons are made. It would seam as 
if these conditions of measurement ought to be well known, but they 
are singularly ignored in statements in publications on the subject, 
to the confusion of most readers. 


Hbadinos at 20° 


Quartz A . 

a) 

Saccli. read- 
ings, orJg. 
VentzTns seals. 
02*66 

m 

Sacch. read- 
ings, true cc. 
scale. 
62*45 

69 

Laurent, read- 
ings, orfg, 
light. 

21*667 

(4) 

jjfturent read- 
ings, Lippich 
Kay-tilter. 

21*719 

Quartz D . . . 

96*02 

95*77 

33*200 

33*284 
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From From From 
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. . 0*3458 0*3466 0*3469 

From 
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0-3478 
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0-3458 

0*3466 

0-3467 

0-3475 


Joimi* Amer* Chem, Soc* 

^ Her. U. che7H. G&s,, i;7, t thid,. 21, 191. 
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MAIZE OITi. 

By Sigmuis'"!) Steik. 
(Su^'ar Expert, l.iverpoel) 


The ciucstion of the manufacture of glucose from maize, and the 
utilisation of the by-products of this inaiuifacture, has been ventilateil 
of late in many quarters, not only in this country but also on the 
continent of Europe and in many parts of America. Amongst the 
several by-products which result from this manufacture '‘Maize Oil ” 
takes a foremost place. 

To our American friends, with their largo glucose factories in the 
United States, belongs the credit of showing us the rational way of 
utilising the by-products of the glucose manufacture. Since that 
time, however, the question has been studied in other countries, both 
in England and in Germany, and I venture to state that the 
manufacture of maize oil as a hy -product will soon he spreading a.s a 
new and flourishing industry. 

If the grain of the maize plant ho examined, one will find that the 
pointed end of the grain is soft, and that this pliable mass can bo 
easily removed from the starchy part of the grain wdth a peu-knite. 
This soft part is called the “germ.’^ If this germ is pressed between 
the fingers an oily substance will exude. The germ is separated from 
the starchy matter by crushing the maize (before it is thoroughly 
ground) between corrugated rollers. The crushed maize is then 
allowed to run into a receiver of starchy water. The germ is lighter 
than the starch and so floats on the surface of the water, and is 
carried off by an outlet pipe, which is situated just above the level of 
the water in the vessel. The germ is afterwards collected and washed 
in a sieve which revolves slowly and letains the germ, but allows the 
starchy water to run away. The wet germ is then put into a centri- 
fugal machine to he freed from the adhering water. As the germ is 
not yet dry enough it is afterwards subjected to a drying process in 
hot air. Having been properly dried it is ground and pressed into 
cakes. The cakes are submitted to hydraulic pi'essure, to the extent 
of 4,000 lbs. per square inch. As a eonsoquence of this the maize 
oil runs off and is collected in a cistern. The dry germ contains from 
52 to 53|J of maize oil. But all this oil could not bo gained, as a 
certain percentage (about one-fifth) remains in the cake, and (mly 
about 40;;^ nett of the contents of the germ could be obtainefl. 
Ordinary maize contains from 0 to 1 % of oil. The manufacture?! of 
“ Maize Oil ” forms a great industry in the United States of America. 
If we consider that about 250,000 bushels of maize are worked up 
daily, and about 6 * 5 % of oil is obtained from the maize, one will 
understand that maize oil manufacture is no small af air. The export 
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of tliis inaizo oil from tlie United States increased from two-aiid-a- 
half million gallons in 1898 to six million gallons in 1903, The 
export of maize oil cake is in the same proportion. 

Maize oil, having a light, yellow amher coloiir, is perfectly tnins- 
pai'Giit, and has a pleasant taste. 

I Ixave lately analysed some maize oil at the recpiest of friends, 
and with their permission I give below my analsis of this oil as 
manufactured in the United States. Maize oil contains ol(3iii, pahnitin 
and stearine, and some volatile oil compounds. It has a characteristic 
reaction. Nitric acid colours it to a reddish brown ; sulphuric acid 
forms a dark green colour. A. mixture of sulphuric acid and nitric 
acid forms a dark red colour. 

This oil is properly speaking a new product, hut in spite of this it 
has already a long list of applications in various industries, and has 
become an important article of commerce. A large quantity of this 
commodity is ship2‘>ed to Europe, but when it arrives hero it loses 
its name and is sold under various other titles. On account of its 
jdeasant taste, it is mixed "with olive oil or used instead of it as salad 
oil. It is used in the manufacture of many paints and colours; soajx, 
especially soft soap, India rubber, and leather. It is likewise us(hI 
instead of rape or colza oil for lighting ixiuqxosos. 

On account of its advantage of not becoming rancid it is used 
instead of olive oil for baking purposes. It is employed in wool 
spinning for fattening the wool ; as a lubricant, and for many other 
purposes. 

I may say that the profit a glucose and starch manufacturer 
receives is rejn’eseuted by the value of the maize oil he produces, and 
I have been infoimed that a ton of “Maize Oil,” as per sarnide 
analysed below, would he worth to-day £23 10s. 

Axalysis op Maize Oil, 

vSjiecific gravity at 15^ 0.= *9199. 

Degrees viscosity at 19*7. 

Freezing point = — 13^ C. 

Contents of un-Boluhle fatty acids (ifehner’s figure) 95*06. 

Volatile fatty acids (Beiohert™'Mcissrs figure) *73. 

Stiponifactiou coeliicient (according to Koettstorii'er) 188*;h 

Amount of iodine (HuehTs figure) absoibable : - 
(n) For fat, 83*6. 

(5) For fatty acids, <S5‘9. 


Licht’s first estimate of the 1901-05 beet campaign in Eimope shows 
a decrease of over 700,000 tons as comjiared with the 1903-04 
caniiiaign just conqdeted. 
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EEANOE. 

Eesults of the Campaign of 1903-04. 

The numbor of factories at work during the season, which closed 
on the 31st August last, was 292, against 319 in 1902-03, and 332 in 
1901-02. 

The quantity of beets worked up was (>,44 1,500 metric tons, as 
compared with 6,266,946 in 1902-03, and 9,350,852 in 1901-02. The 
yield per hectare was 27,500 kg. of beets as compared with 25,200 kg. 
in the preceding campaign. 

The sugar production (in refined sugar value) for the three last 
campaigns is given as follows : — 


Yields of sugar 
Metric tons. Per cent, of beet, 

1901- 02 1,051,930 .. 11 24 

1902- 03 776,158 .. 12-38 

1903- 04 727,267 .. 11-29 


The consumption of sugar increased by 88°/, being 371,119 metric 
tons in 1902-03 and 699,030 tons in 1903-04. 

SCIENCE IN SUGAE PEODUCTION. 

By T. H. P. Heuiot, E.C.S. 

(Continned from page 

4. Manufactube.— ) 

(e) Separation of the Crystals in the form of Dry Sugar, 

The foregoing processes of evaporation by multiple ofioct and 
vacum pan yield a semi-solid mixture containing some 63;,' of sugar- 
crystals and S7% of finid molasses which have finally to he separated 
in the ‘‘curing ” department of the factory. 

The Cane. 

1. Pekcolation. — An outline of the old muscovado process of 
sugar making will serve to indicate one of the earliest methods of 
separating sugar in the dry state. 

The juice, expressed by the mill, passed to the copper wall where it 
was limed, heated, and skimmed in the clarifying coppers and con- 
centrated by vigorous boiling in a series of evaporating coppers, the 
resulting syrup being further evaporated iu the last copper until it 
constituted a highly supersaturated solution of sugar which spon- 
taneously crystallised on cooling. This was next ladled into shallow- 
wooden vessels, or coolers, in which it remained for two or throe 
days; the crystallised material being subsequently dug out and 
conveyed to the curing house, a capacious building adjoining the 

* Sachs says the real figures are probably 420,000 tons and 600, OCO tons, an actual 
increase of only 43%. 
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factory. Here were to be seen rows of bogsbeads arranged upright 
upon an open framework of strong joists, and overlying a cistern 
extending from end to end of the curing house, below the floor level. 
The bottom of every hogshead was pierced with several holes, loosely 
plugged with twisted cane leaves or plantain stalks, in such a manner 
that when the hogsheads were filled with the crystallised syrup from 
the coolers, the molasses slowdy escaped through the perforated 
bottoms and drained into the cistern below. This curing operation 
required from three to four weeks after which period the hogsheads 
were headed up and shipped. Such muscovado is a very impure 
form of crystallised sugar, containing a considerable quantity of 
molasses which leak from the hogsheads during shipment to European 
markets. It is still manufactured in Barbados and other West 
Indian Islands. 

2. Washing. — The very imperfect separation above described led 
to attemps to wash out the residual molasses from the crystals by 
means of winter and spirit. Eor this j)urpose, the crystallised material 
was transferred from the coolers to small vessels resembling inverted 
cones, from which the molasses drained olf by a hole in the apex of 
the cone. When this was more or loss complete, a pasty mixture of 
clay and water was poured upon the upper surface of the sugar at the 
base of the cone. This latter operation, termed “ claying,” caused a 
very gradual i^ercolation of water through the pot, diluting the 
residual molasses adhering to the crystals. A more perfect se];)a ration 
was thus brought about but the wash water dissolved some of the 
crystallised sugar. This defect wuis remedied by substituting strong 
spirit for the water, hut neither method of washing was adopted to 
any large extent in the West Indian industry. 

3. Percolation under Pressure.— In this method atmospheric 
pressure was utilised for draining the molasses from the crystals. 
The apparatus comprised a chamber having a perforated false bottom 
covered with lino wire gauze, upon which the crystallised masse-cuite 
was placed. On exhausting the air from the space underlying the 
false bottom of the chamber by means of a vacuum pump, the pressure 
of the external atmosphere was brought to hoar upon the surface of 
the crystallised material, the fluid molasses being thus carried through 
the perforated bottom by the air entering the vacuum chaiubor, leaving 
the sugar crystals above the wire gauze in a more or less dried 
condition. The success of this method required that the crystals 
should be large and well formed, which greatly restricted its general 
application. 

4. Oentrieugal Separators. —The muscovado process held its 
own until the West Indian planter followed his rivals example in 
adopting centrifugal methods of separation, which must therefore bo 
described under : — 
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The Beet, 

1. PKRC0L.VT10N. — The earliest methods of separating beet crystals 
in the dry form appear to have been borrowed from the British 
refiner rather than from the cane industry, although the principle 
of drainage or percolation is identical with that described above. 

2. Obntiiifugal SErARvroBS. — Tlie principle of those niachincis 
Is based on the fact that a body revolving round a c(?ntrul point tends 
to liy off at a tangent with a force proportionate to its speed of 
revolution. 

The history of these interesting machines is very ditflcult to trac(‘., 
but the numerous types of centi-ifugals employed in various modern 
industries ai:)pear to owe their origin to the “ hydro -extractor ” 
designed for drying textile fabrics. This consists of a drum with 
perforated sides into which the w'ot fabrics are introduced. When 
rapidly rotated by suitable driving gear the fabrics are thrown against 
the interior, perforated walls of the drum with a force soveml 
hundred times greater than that of gravity ; the water, being free to 
pass through the perforations, escapes as a spray. 

Ill the year 1850 some thirty British patents wore tcJven out for 
similar machines adapted for use in the sugar industry, and Messrs. 
Marilove, Alliotfc and Seyrig appear to have been the first constructors 
of such machines, which were adopted with great success in refineries. 
Subsequently the same firm furnished drawings to Messrs. Cail, of 
France, and it is highly probable that the centrifugal machines first 
used in the beet industry were constructed from these drawings. 
Various improvements were made, and eventuallj^ two types of 
“turbines” were adopted in Continental sucrories— the French type, 
driven from above, and the Austrian type, driven from below the 
basket or drum. Finally, an American ty|)e of turbine, knowui as 
the “Weston,” made its appearance, and which has been generally 
adopted in the West Indian cane industry. 

The mechanical distinctions between these three t3q)es need not 
detain us, the essential luincqml of separating the molasses from the 
crystals being identical in all throe. The sugar centrifugal, or 
turbine, maj^ be brieiljr described as a cylindrical metal basket with 
perforated sides, the latter being lined with fine wire gauvie, '.rhis 
basket is mounted on a vortical spindle, wliicli can be rotutcnl at a 
speed of from 1,000 to 1,500 revolutions per minute; so that, wlnvu 
charged and set in motion, the contained masse-cuito is ihrown 
against the gauze lining, through which the molasses escape into a 
stationary outer casing, and thence pass to an external receiver. The 
crystals are thus cured in a very few minutes, and, Jiftor bringingtho 
basket to rest, they are dischai^ged through a central outlet in the 
bottom of the basket and casing, and fall upon a mechanical 
convej'or. 
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The clriTing power may be transmitted to the s^Dindle of the basket 
either indirectly by friction gear or driving belt, or directly by a 
pelton w^heel driven by water jets, or by an electric motor attached 
to the spindle. These centrifugal machines operate intermittently on 
relatively small quantities of inasso-cuito, so that a considerable 
number are required in a suorerie of moderate sijse. 

The continuous-acting turbine, invented by M. M. Szezontowsky 
and Piatkowsky is the latest development of this class of machinery. 
By a inodificatioii in the form of the basket, the turbined sugar 
crystals are thrown off from the upper rim, whilst a continiioas feed, 
of masse-cuite is admitted near the bottom of the basket or drum, the 
latter being driven at its full speed without interruption. The cured 
sugar is caught upon a circular belt surrounding the top of the 
turbine, and gravitates to a mechanical .conveyor ; the molasses escape 
through the perforated sides of the basket, and are separately 
collected. 

During the process of turbining, the hulk of the molasses separates 
very ra^hdly, hut the last traces adhere tenaciously to the surfaces of 
the crystals, and are very difficult to remove. In the manufacture 
of white sugar it is customary to dis]}lace the residual traces of 
molasses bj^ washing the crystalliiio material whilst the basket is in 
motion. A moderately pure, saturated sjTup may be iised for this 
purpose without any loss of crystallised sugar, such as occurs when 
water or steam are employed for this purpose. 

The cured sugar is finally bagged off either in a slightly moist 
condition (refining crystals) or after drying by exposure to the air in 
thin layers or in a hot air drying cylinder. 

This concludes our review of the manufacture of sugar from the 
raw materials of the two industries. Before leaving the factory ■we 
may glance at : — 

5. The By-Pkoducts. 

These may be conveniently grouped under three heads, namely, 
those peculiar to each industry and those common to both. 

• i. Ocme 2M)dact8» 

Exhansted Cane Fibre . — An important feature of the modern cane 
factory is the prodactio*n of Bufficient steam for driving the ma<‘Binery 
and evaporating the juice without incurring a fuel bill. In the 
days of the Oopperwall a serious item in the cost of manufacture was 
the labour required to dry the megass in the factory yard, but with 
improved types of furnaces and steam boilers used to-day, the 
so-called “wet” megass (containing some 50 ^ of moisture) maybe 
effectively burnt the moment it leaves the cane mill. We need 
not here describe the various furnaces and boilers which have found 
favour from time to time, but we should record that the ideal steam 


40 
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raising plant lias been found in the “ Climax” water-tube boiler, 
adapted for megass firing in the West Indies, by Mr. Peter Abel. 

So far from having, as formerlj^ to supplement the supply of 
megass by wood and coal, the problem of the near future will be to 
discover bow to utilise the increasing surplus of megass which has to 
be dumped outside the factory. Several attempts have been made to 
utilise this fibre for paper making, but without financial profit. The 
cost of transporting such bulky material from the factory to the field 
is probably barely covered by its value as a manure. When burnt, 
the megass-ashes contain all the mineral constituents in a much 
more concentrated form, hut, at the high temperature prevailing in 
the furnace, this ash readily fuses into a vitreous slag which has 
little if any manurial value. 

The highty absorbent nature of the megass has hoeu utilised by 
Mr. Hughes as the basis of his patented “Molascuit” cattle food, 
which consists essentially of a mixture of finely divided megass with 
four times its weight of molasses. The manufacture of this food is 
being taken up in the West Indies with considerable success. 

2, Beet Products, 

Exhausted Beet Slices , — The first by-product of the beet sucrerio 
differs remarkably from the corresponding residue from the cane, 
referred to above. As discharged from the diffusion battery, the 
exhausted slices are saturated with the final diffusion water, and 
represent about 85 2 of the weight of the original roots. In this wet 
condition the slices are practically valueless, but by the graduated 
pressure of suitable machineiy the bulk of the water is squeezed 
out and a ‘‘pressed pulp” obtained, which forms an excellent 
cattle food, as will be seen from the following analysis : — 

Analysis of Pressed Pxjlr. 


Water 89 '8 

Ash ‘0 

Albuminoids *9 

Cellulose 2*4 

Other carbohydrates (M 

Pat '2 


lOO’O 

This by-product, representing from 20 to 30 2' of the weight of 
the roots sent to the sucrerie, is carried away in the farmers’ 
carts which would otherwise return empty. Its value as fodder 
is about one-fourth of that of tho whole roots (the saccharine 
juice having been extracted and replaced by water), and is worth 
about 10s. per ton. This and certain other by-products arc given 
gratuitously to the farmer, enabling Mm to sell his crop at a 
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yery favourable price for the sugar fabricant and with considerable 
profit to himself. 

The importance of this by-product of the beet industry may be 
judged from the following figures* : — Ten million tons of beetroot are 
produced in Germany annually, which yield at least five million 
tons of exhausted slices, all of which are used for cattle feeding, and 
represent in Germany alone a value of £2,500,000. According to 
many experiments, 1 ton of beetroot slices produces 30 pounds of 
meat. The 5,000,000 tons of slices are therefore equal to 150,000,000 
pounds of meat, or meat value, in the cattle. If these pounds of 
meat are worth 6d. per pound, we arrive at the large sum of 
£3,750,000. 

Saturation Lime is another hy-product given gratis to the farmer, 
and consists of the insoluble matter filtered from the juice during the 
process of oarboiiatation. It forms an excellent manure, as will he 
seen from the following analysis quoted by Stein : — 


Water 34*5 

Organic matter 14'5 

Potassium salts . 1'2 

Phosiihoric acid P5 

Nitrogen 1*2 

Lime 41*5 

Sand 3*3 

Other substances 2*3 


100*0 

3. ProihwU cominou to both industries. 

Molasses . — Muscovado molasses from the cane were formerly much 
valued, and sold at about Is. per gallon in America, where sugar 
refiners re-hoiled it, and extracted a small proportion of crystallised 
sugar. Improved methods of manufacture have long enabled the 
raw sugar manufacturei* to recover all the available sugar from this 
by-product ; his markets in America having been practically closed 
by an increased duty otx such produce. 

The final molasses from the cano and beet contain a considerable 
quantity of sugar and glucose, and, as both these sugars can be easily 
converted into alcohol by the action of yeast, a distillery is an almost 
essential adjunct to the modern sugar factory. Here the molasses 
are heavily diluted with water, fermented, and distilled, yielding a 
more or less rectified spirit. The West Indian product is generally 
coloured with caramel and sold as rum, whilst the beet distillery 
produces a more neutral spirit, which finds various applications. The 
manufacture of alcohol is an industry in itself, and does not come 

Sugar," by Sigmuud stein. 
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witliin tlie scope of our present inquiry. We may state, liowever, 
tliat the beet distillery is conducted on strictly scientific lines, and 
•with the most approved tj^pes of stills, of exclusively Continental 
manufacture. The diluted beet molasses are sterilised before entering 
the fermenting vats, after which fermentation is brought about by 
inoculating each vat of liquid with artificial yeasts prepared from 
pure cultures. 

The production of rum in the West Indies is more generally 
regarded as the cheapest method of getting rid of the molasses radher 
than as an industry to be developed on its own account. It is true 
that Jamaica has long enjoyed a world- wide reputation for the 
quality and flavour of its rum, hut this success has been slowly 
gained by tentative experience rather than by the direct application 
of scientific methods. Moreover, Jamaica rum is not produced from 
the true by-product of the sugar factory, but from high grade 
molasses containing a considerable quantity of sugar which has 
therefore to be sacrificed. Fermentation of the wash, or diluted 
molasses, occurs spontaneously in the tropics, the air of the factory 
supplying numerous typos of yeast, hut no attempt has yet been made 
to introduce modern methods of fermentation by means of artificial 
yeasts cultivated in sterilised media. The spent wash, or “ dimder,’^ 
from which the alcohol has been distilled is again utilised in Jamaica 
for diluting the molasses in the fermenting vats ; in the West Indies 
generally this final residue is discharged into the nearest stream. 

The spent wash, or “ vinasses,^’ ’ of the heet distillery is further 
utilised for the extraction , of potash salts, which constitute 
70 2 of the mineral matter contained in the original beet- 
molasses. This is effected by concentrating the vinasses to a 
density of about 20 Baume in a multiple evaporator and then 
calcining the residue in suitable furnaces. The hot gases evolved 
by the combustion of the same passes through a multitubular 
boiler and evolves the steam necessary to heat the first vessel of the 
multiple evaporator. By this ingenious economy of heat the 
evaporation of the vinasses is effected by the combustion of the 
evaporated material, and the minei'al residue, or ash, is sold as crude 
potash to the soap boiler. 

The mineral matter of cane molasses also contain ])otaHh to tlie 
extent of about 35^* Special farnaoee have been successfully designed 
with the two-fold object of producing steam by the combustion of the 
molasses alone, and of recovering the valuable potash salts from the 
resulting ashes, but such vigorous methods of economy have not as 
yet found favour in the West Indian industry. 

{To hd contmuod.) 
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ON THE DETERMINATION OE THE WEIGHT OF CANES 

WORKED, THE EXTRACTION BY MILLING, AND THE 
RICHNESS OF THE CANE. 

By M.M. Lottis Boistnin and Edouakd TIaddon, '^ 

In ihQ Bidittin de V Association des Ghimistes of November, 1901, we 
published a paper on the determination of the extraction by milling 
in cane factories, which was followed, some time later, by an article 
on the same subject in a local Journal. 

The memoir which appeared in the Bulletin was replied to by our 
colleague in Java, H. C. Prinsen Geerligs, to which we need not here 
refer. Concerning the article published in the Maiiritiits Journal, 
this has been the subject of a long discussion in the local press 
between ourselves and M. L. Giraud, chemist for Mauritius, which 
has induced us to make further experiments on this important 
subject. 

In Mauritius and also, we believe, in other colonies, it is not the 
rule to deduct any taro from the gross weight of the canes. We have 
called attention to this point, and have shown that a very sensible 
difference exists between the weight of the canes at the factory 
balance and that of the canes actually crushed in the mills. 

M. Giraud, our critic at Mauritius, does not admit this ; and, in 
his replies, he endeavours to prove that we had been in error when 
we proposed to deduct from the weight of raw Juice, the weight of 
maceration water added to the megass, in the determination of the 
extraction by milling. 

To clearly understand what follows, the reader shoxild refer to our 
former memoir, and to the reply from H. 0. Prinsen Geerligs (see the 
Bnlletin for March, 1900, p. 621), and we will here briefly resume 
what we then wrote. 

By extraction is meant the weight of Juice obtained from 100 parts 
of cane. If 100 kilos of cane ai^e crushed yielding lO kilos of Juice 
and 30 kilos of megass, the Juice will represent 70 1 of the weight of 
the cane, and the extraction will be eqxial to 70. 

When it is impossible to collect, without loss, and to weigh all the 
megass prodxxced, resoxxrco is had to another method, giving the same 
result, and which consists in accxxratoly measuring the Juice yielded 
by a known weight of cane, and observing its density, 

When macerating the megass, the weight of the Juice is also deter- 
mined from its volume and density ; but, in this case, the weight of 
the water added must be deducted from that of the diluted Juice. 

Translated from Le Bulktin d$ V Association des Chimistes, 
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Since that time, and after recent experiments, we have finally 
become convinced that a small quantity of water may indeed remain 
in the megass, as our critics maintain, but only when the moisture of 
the megass is not carefully controlled. 

Before referring to our method of determining the true extraction 
by the mill, we shall attempt to show that a differonco exists between 
the weight of canes bought and that of the canes worked, and how 
this may be accounted for. 

In our opinion, this difference has given rise to the recent disputes, 
and has led to so many special methods for determining the extraction. 

In one of our replies to our critics, we mentioned a loss of 2-5 2' 
between the weight of the canes when actually w^eighed and when 
crushed, but this loss is quite small, for we have since found a 
difference of over 8^. 

In certain cases the trash alone constitutes a loss of 2 7 . When to 
this is added the loss by evaporation and mechanical losses during 
transport, it will bo evident that a loss of 8 and even of 107 in not 
exaggerated. 

The Int, Sugar Journal recently published an article by Professor 
Weinberg, in which some very large differences are recorded, and 
from which the following figures ai'e extracted : — 


Loss ill Weight of Canes. 

After 24 hours 

,, 2 days 

3 ) 3 ,, 

35 I 53 

Loss in Sugar contained in the Cane. 

After 24 hours 


3 3 

3 5 

33 
3 3 


2 days 

3 3, 

4 „ 

0 ,, 


3\‘r C(nit. 

2-7 

5*3 

10 - 4 
13*4 

Ter cent. 
1 *3 

11- 7 
28-4 
33 ‘4 
38*0 


These analyses were made by means of the coo(Iicient 0*85, sind 
not by direct analysis. 

These results of M. Weinberg surprised us for wo have not, as yot, 
met with such enormous losses. We immodiatoly made some 
experiments, hut, before stating the results obtained, we would ])ouit 
out that these experiments are exceedingly difficailt for the following 
reasons : — 

It being necessary to treat two lots of canes— one of which is 
analysed immediately at the commencement of the exporimont, the 
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other, or “test ” lot not being analysed until some days later — we 
have therefore to assume that the initial richness of the two lots is 
identical. 

Let ns sui)pose that the conditions are most favourable, and that 
we select, with the greatest care, two lots of 20 canes identical in 
appearance (the same length, diameter, and the same distance between 
the nodes), it might then be assumed that these two lots were of 
equal saccharine richness, but wo could never be certain since we 
know that two canes, having grown side by side from the same stool, 
generally vary in composition. 

Some degree of uncertainty on this j)oint must therefore always 
remain, and, at the close of the experiment, any difference in 
saccharine richness between the first and the “test” lots should not 
be regarded as definite and absolute. 

With these reservations, we proceed to the results of our 
experiments. 

First Experiment. 

The richness of the cane was determined by direct analysis — that is 
to say, the analysis of the juice and that of the megass. 

A. A sample consisting of 20 “Loussier” canes was taken two 


days after being cut : — 

Degrees Baume of juice 10'3 

SuoroseJ 14 ‘83 

Glucose coefficient 1’91 

Purity 86-18 

Acidity 0'74 


B. A sample of 20 “Louzier” canes, physically identical with 
those of lot “ A.” 

After six days exposure to the sun, during which time they 
received 0-90 inches of rain in two showers, the juice had the 


following composition : — 

Degrees Baum^ 11*6 

Sucrose 13*06 

Glucose coefficient 22*8 

Purity 75*29 

Acidity 0*94 


The loss in weight was 5'8l per cent., and the loss in sugar on the 
sugar contained in the cane was 11*94 per cent., but as 94*19 of these 
canes correspond to 100 of fresh canes this loss of 11*94 is equal to 
17*06 per cent, of the, sugar originally contained in the fresh cane. 
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Secois^d Expeeimekt. 


0. A sample of ‘‘Big Tanna,” freshly cut, yielded juice of the 


following composition : — 

Degrees Baume 10*5 

Sucrose .... 13’ 62 

Glucose coefficient 7 ’6 

Purity 84*39 

Acidity 0*96 


D. A saini)le of “ Big Tanna,” physically identical with lot “ CA 
after four days exposure to the sun (without rain) ; — 


Degrees Baume 10*9 

Sucrose 12*62 

Glucose coefficient 15*09 

Acidity 2*14 


These canes had successively lost the following weights ; — 

Per cent. 

After 24 hours 4*3 


2 days 

3 ,) 


0*99 

7*99 

9*52 


After these four days, the loss in sugar on the sugar contained in the 
cane was 7*35 per cent., which, calculated on 100 parts of fresh cane, 
becomes 9*59 per cent. 

In practice the loss in weight and in sugar is, we believe, much 
lower, for the canes, being in heaps, are not all equally exposed 
to the sun. 

This loss also depends on the situation of the Usine, for the 
weighings may sometimes be made at a great distance. The truck 
starts, stops, is restarted, shunted, and finally arrives at its destination 
after being on tho road for some 1 2, 24 or 4S hours. It is, therefore, 
almost impossible that the weight on arrival should bo equal to the 
weight at the time of departure, and yet this weight is taken to 
represent tho weight of canes worked up. 

We here quote an opinion of M. Pellet (Bidletin de r Amicidtion, 
July and August, 1897, p. 72). Speaking of tho saccharine richness 
of the cane, M. Pellet says : But whatever tho result obtained, it 
does not represent the true richness of the cane. It is the richness of 
the sample at the moment of working, but not of the 100 kilos of 
cane entering the weighing machine. 

The cane undergoes dessication; it is, moreover, never free from 
impmuties, however carefully cleaned in the field. There are the 



debris of leaves, of soil, and of broken cane wbicb never enter the 
mills or cane-cutters. There are also bruised canes having lost some 
of their juice, and gnawed canes. 

All these constitute a loss varying from 1 to 2*5 per cent, of the 
sugar which must bo accoimtod for (p. 73), 

M. Pellet adds : to make allowance for the loss in weight of the 
cane it is necessary to always multiply the results by 0*99. 

Our critics absolutely refuse to admit the existence of such a loss, 
but it ajDpears to us to be established in a sufficiently convincing 
manner by the foregoing results, and that it should be recognised as 
a fact in the future. 

Let us now try to determine this loss, and see if we can estimate 
the weight of canes actually crushed. For this purpose wo reduce all 
volumetric data to the mean temperature of the factory, which is 
2o° 0, by the use of the following tables : — 

Degrees ‘'Yitien’' Correspoe'ding to the Density 
AT 25° C. 


Density. 

Degrees 

Vivien. 

Density. 

Degrees 

Vivien. 

Density. 

Degrees 

Vivien. 

>5 

’« 

a 

•V 

Q 

Degrees 

Vivien. 

Density. 

Degrees 

Vivien. 

0*1 

1*000 

2*1 

6*233 

4*1 

11*438 

6*1 

16*766 

8*1 

22*033 

0-2 

1*262 

2*2 

6*384 

4*2 

11*696 

6*2 

17*000 

8*2 

22*333 

0*3 

1*522 

2*3 

6*744 

4*3 

11*960 

6*3 

17*265 

8*3 

22*552 

0-4 

1*784 

2*4 

7*059 

4-4 

12*220 

6*4 

17*544 

8*4 

22 781 

0*5 

2*044 

2*5 

7*266 

4*5 

12*481 

6*5 

17*814 

8*5 

23-130 

0*6 

2*206 

2*6 

7*526 

4*6 

12*741 

6*6 

18*063 

8*6 

23*449 

0*7 

2*567 

2*7 

7*788 

4*7 

13*000 

6*7 

18-300 

8-7 

23*640 

0*8 

2*828 

2*8 

8*049 

4*8 

13*263 

6*8 

18*553 

8*8 

** 23*830 

0*9 

3*090 

2*9 

8*310 

4*9 

13*524 

6*9 

18-799 

8*9 

24*030 

1*0 

3*353 

3*0 

8*570 

5*0 

13*786 

7*0 

19*046 

9-0 

24*431 

M 

3*615 

3*1 

8*731 

5*1 

14*041 

7*1 

19*296 

9*1 

24*620 

1*2 

3*877 

3*2 

9*091 

5*2 

14-309 

7-2 

19*546 

9-2 

24*875 

1*3 

4*138 

3*3 

9*352 

5*3 

14-690 

7*3 

19*950 

9*3 

26*175 

1*4 

4*401 

3*4 

9*613 

5*4 

14-831 

7*4 

20*223 

9*4 

25*423 

1*5 

4*665 

3*5 

9*874 

6*6 

15-093 

1 

20442 

0*5 

26*700 

1*6 

4*922 

3*6 

10*134 

5*6 

15-355 

7*6 

20*668 

9 6 

25*922 

1*7 

5*183 

3*7 

10*395 

5*7 

15-617 

7*7 

20*887 

9*7 

26*200 

1*8 

6*442 

3*8 

10-656 

5*8 

16-880 

7*8 

21*147 

9*8 

26*600 

1*9 

5*702 

3*9 

10*917 

5*9 

16-142 

7*9 

21*446 

9*9 

26*800 

2*0 

5*958 

4*0 

IM77 

6*0 

16-467 

8*0 

2L760 

I 10*0 

27*118 
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SUCBOSE PER 100 CC. SOLETION- DILUTED PROM 100 TO 110 CC. 
Normal ’Weight, 16-29. 


Degree, j 

Sucrose ! 
per 100 CC. * 

Degree. 

03 S 

Is 

C; r-t 

3 u 

CQ W 

Ot 

Degree. 

Sucrose 
per 100 CC. 

Degree. 

Sucrose 
per 100 CC. 

Degree. 

Sucrose 
per 100 CC. 

1 

0-179 

23 

4*121 

45 

8-063 

67 

12-005 

89 

15-947 

2 

0-358 

24 

4-300 

46 

8-242 

68 

12- 184 

90 

lG-127 

3 

0-537 

25 

4-479 

47 

8-421 

69 

12-364 

91 

16-306 

4 

0-716 

26 

4-658 

48 

8-601 

70 

12-543 

92 

16-485 

5 

0-895 

27 

4-S38 

49 

8-780 

71 

12-722 

93 

16-664 

6 

1*075 

28 

5-017 

50 

S-959 

72 

12-901 

94 

16-S43 

7 

1-254 

29 

5-196 

51 

9-138 

73 

13-OSO 

95 

17-023 

S 

1-433 

30 

5 *375 

52 

9-317 

74 

13-260 

96 

17-202 

9 

1-612 

31 

5-554 

53 

9-497 

75 

13-439 

97 

17-381 

10 

1-791 

32 

5-734 

54 

9-676 

76 

13-618 

98 

17-560 

11 

1-971 

33 

0-913 

55 

9-855 

77 

13-797 

99 

17-739 

12 

-2-150 

34 

G-002 

56 

10-034 

78 

13-976 

100 

17-919 

13 

2-329 

35 

6-271 

57 

10-213 

79 

14-156 



U 

2-508 

36 

6*450 

58 

10-393 

80 

14-333 

0-1 

0-017 

15 

2-687 

37 

6-630 

59 

10-572 

81 

14-514 

0-2 

0-035 

16 

2-SC7 

3S 

6-809 

60 

10-751 

82 

14-693 

0-3 

0-053 

17 

3-046 

39 

6-988 

61 

10-930 

83 

14-872 

0-4 

0-071 

18 

3-225 

40 

7-167 

62 

11-109 

84 

15-051 

0-5 

0-089 

19 

3-404 

41 

7-346 

63 

11-288 

85 

15-231 

0-6 

0-107 

20 

3-5S0 

42 

7-525 

64 

11-468 

86 

15-410 

0-7 

0-125 

21 

3-762 

43 

7-7C5 

65 

11-647 

87 

15-589 

0-8 

0-143 

22 

3-942 

44 

7-884 

66 

11-826 

88 

: 15-768 

0-9 

0-161 


Table eor the Correction of TE:NrPEEATURE for Redttcinc 
Densities to 25° Oentiorade. 


Den 811,1 es 



from 0 to 7. 

Above 7. 

20^^ 


— 0-12 

21° 

0-10 .. 

~ 0-10 

i}.)Q 

— 0*07 . . 

_ o-oB 

23“ . . . , , 

. , .... — “ 0-05 , . 

— 0-05 

24“ 


-- 0-02 

25“ , , . , , 

0-00 

0-00 

26“ 

4- 0-()2 . . 

+ 0-02 

27“ 

4- 0-05 . . 

4- 0-07 

28” 


4- 0-10 

29“ 

-(-0-10 .. 

4 * 0-12 

30“ . . , . . * 


+ 0-15 

31“ .. .. . 

4- 0-lS .. 

4- 0-18 

32“ .. .. 


4- 0-20 

33° 

4-0-19 .. 

4- 0-22 



Volumes oe Saccharine Solutions at Dieeerent 
Temteeatures, 


Tempera- 

ture. 

10 per cent. 

20 per cotit. 

3) per cent. 

40 per cent. 

20° 

99*85 

99*84 

99*83 

99*82 

21° 

99*88 

99*87 

99*86 

99*85 

22° 

99*91 

99*90 

99*90 

99*89 

23° 

99*94 

99*93 

99*93 

99*92 

24° 

99*97 

99*97 

99*97 

99*96 

25° 

100*0 

100*0 

100*0 

100*0 

26° 

100*032 

100*03 

100*03 

100*04 

27° 

100*064 

100*06 

100*07 

100*08 

00 

100*096 

100*10 

100*10 

100*11 

29° 

100*12 

100*13 

100*14 

100*15 

30° 

100*16 

100*17 

100*18 

100*19 

31° 

100*19 

100*20 

100*21 

100*23 

32° 

100*23 

100*24 

100*25 

100*27 

33° 

100*26 

100*27 

100*28 

1.0*31 

34° 

100*30 

100*31 

100*32 

100*35 

35° 

100*34 

100*35 

100*36 

100*39 


VoLTOtE OF "Water at Different Temperatures. 

1 volume at 20® =r 1*101 to 25® Centigrade. 

,, 25®= 1*000 „ 

,, 30° = 0*998 „ 

,, 35° = 0*996 „ 

„ 40° = 0*995 ,, 

,, 45°:== 0*993 „ 

„ 50° = 0*99 1 

,, 55° = 0*988 

„ 00° = 0*986 „ 

„ 05° = 0*983 

„ 70° = 0*980 

„ 75° = 0*978 „ 

80° = 0*975 

1 litre of water at 25° 0 weighs 0*996 kilos. 

Taking now the following data from the factory records : — 


Hectolitres of maceration water at 50°, reduced to 25° . . 23060*02 

,, ,, dilute juice 249423*38 

,, „ sulphitation juice .. 254609*86 
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Composition of the Jitices. 




First 

Dilute 

Sulph. 


Mill. 

Juice. 

Juice. 

Degrees Baume 

.. .. 10*8 .. 

9*85 .. 

9*80 

Density at 25"^ 0 

8*11 .. 

7*36 .. 

7-30 

Sucrose xier 100 c.c. 

.. .. 18*61 .. 

16*72 .. 

16*18 

Grlucose co-efficient . . 

5*5 

6*2 .. 

7*5 

Purity 

.. .. 84*4 .. 

82*7 .. 

81*1 

Anhydrous fibre 

in the cane .... 

11*26 


Sucrose per 100 megass 

5*3 


Moisture of the megass 

45*5 


Anhydrous fibre 

per cent, megass . . 

47*0 



On tlie other hand, it will be evident that we have : — 

Weight of canes worked=iweight of dilute juice i)lus weight of 
megass minus weight of water added. 

Now, the weight of dilute juice is : — (1)* 

249423-38X 1*0726=267531*51 kilos. 

The weight of water added : — 

23060-02 X0-995=22967*77 kilos. 

As regards the weight of megass, it is foTiiid by the following 
calculation : — 

47 of fibre correspond to 100 of megass 
11*26 „ „ „ 100 x11*26 _^,3.,,. 

47 

Then 100 of cane correspond to 23*95 of megass, and x of cane to 
X being the required weight of canes crushed. 

We therefore have: — 

a: = 267531*51+0‘2395cc~~22967*7 

and as = 267d31-ai - 22 967-7 ^ 321582-82 kilos. 

0*7605 

This weight being found, the extraction by the mill becomes : — 

* 1 . In oases where the sulphifcafciou jjuJoe alone is measured, the volume of the 
dilute juice may be accurately calculated as follows:— 

Sucrose in sulphitation juice «■ 254609*66 X 0*1618 «»»• 41108*87. As the difference in 
Glucose coefficient between the dilute juice and that of the sulphitation juice is l*h, 
there is inverted 1*3 x 0*95 1*23 per cent, sucrose, 

4X11^B*S7 

Therefore, sugar inverted — X 1*23 *»> 606*72. 

The sucrose in the diluted juice would therefore be : 

41196*87 + 606*72 — 41703*59. 

Kow, as the dilute juice contains 16*72 suorose, the volume should be : 

41703*59 ’ 

'~ t F l672 ' " ’^ 219423*38 kilos. 
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Weight of dilute juice minus weight of water added, divided hy 
the weight of canes=:7(>'0o, on substituting the values. 

Certain chemists, after having found 23*95 of megass per 100 of 
cane, calculate the extraction by deducting this figure from 100. 
100 — 23'95=: 76*05. It is therefore seen that by first calculating 
the actual weight of canes crushed, the extraction is found by 
deducting the whole of the macex-ation water from the total weight of 
the diluted juice, as we proposed in 1901. 

Let us now see what quantity of juice is present in the cane, and 
what remains in the megass. 

Juice in the cane = 100 — hydrated fibre. Assuming that the 
fibre exists in the hydrated state, corresponding to the formula 
(C , 2 Hg 0 1 we have 

144 

22 

Oy, 176 

342 

Which is equivalent to 324 of aiihj^drous cellulose (Cj j q) 

11*26 of anhydrous cellulose per 100 of cane therefore correspond to 
11 *88 of hydrated cellulose, from which we find that the juice originally 
present in the cane is equal to 100 — 11 *88 = 88*12, and that the 
juice which remains in the megass is equal to 88*12 — 76*05 = 12*07. 

On the other hand, an analysis of the megass gave the following 


results : — 

Water 45*5 

Anhydrous cellulose .• 47*0 

)Sucrose, &c 7*5 

100*0 

Or, Water . . , . 42*9 

Hydrated cellulose 49*6 

Sucrose, &o 7*5 

100*0 


From the above analytical data we may now express the composition 
of 23*95 parts of megass as follows r— 


Hydrated fibre 
Water - . . . 

Sucrose, &c. . 


11*88 

=12'07 of juice. 


23 -95 
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Tiiat is to say, exactly tlie quantity of juice wHcli should be present 
when the extraction is based on the weight of juice originally 
contained in the cane. 

In this result we hay© a proof that the megass does not retain any 
water added to the mill for niacoration, under the condition that the 
moisture of the megass is carefully regulated and maintained within, 
the usual limits of from 45 to 47 per cent. , by suitable adj ustment of 
the rollers ; a condition we have repeatedly laid stress on. 

Now in the discussions with our critics, who calculate the extraction 
by milling from the apparent weight of the canes and who admit that 
a part of the maceration water is retained by the megass, we hay© 
never been able to substitute their weight of megass, per 100 parts of 
cane, when starting from the composition of the megass, as determined 
hy them, which they are unable to account for. 

We think we may now assex4 that the megass does not retain any 
maceration water when its moisture is normal, or, at most, only an 
inappreciable quantity. 

We pass to the saccharine richness of the cane, which is equal to : 

Sucrose in the dilute juice + Sucrose in the megass 
"V^eipiForOanei^^ ^ 

(249423-38 X 0-1672 + 321582-82 X 0-2395 X 0-053) X 100 

“ ■ 321582*82 " “ 

= 14-237. 

If, instead of the weight of canes actually crushed, we take the 
weight of canes when purchased, we find a saccharine richness of 
13*097 instead of 14*237 ; a result which could not be obtained from 
canes yielding a first mill juice with 18’G per cent, sucrose, and a 
density of 8*11, 

This determination of saccharine richness is another proof that the 
calculated weight of canes is correct. Moreover, if wo consult the 
analyses of canes made by different chemists, we always find that a 
fii'st mill juice, having the composition of our example, corresponds 
always to a saccharine richness in the cane excoeding, not 13, but 14 
per cent. 


Blyth Bros. & Co., Mauritius, report shipments of sugar from 
August 1st to September 10th, 1904, at 8,811 tons, as compared with 
21,725 tons during the same period of 1903. 
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DIFFUSION BY CONTINUOUS AND FOEOED OIEOULATION. 

(Naudet System.) 

By M. L. Natoet. 

(From Bulletin dc C A^mdaiion dea Chun isles.) 

Every fabricant bas lieard sonietbing* about the results obtained 
during the last canipaigir by iny process of diffusion by forced 
circulation. Much has been done towai’ds perfecting this process at 
the usines of : — Maing (North France), under M. Bernard ; Neuilly- 
Saint-Front, owned by the Societe des Sucreries cle Fives-Lillu ; 
la Eoche, at Gaud, Belgium; Moerbeke, Belgium; and Azucarera 
Labradora, at Calatayud, Spain ; not to mention others. 

In each case the juices were clear and limpid, differing entirely 
from ordinary diffusion juices, and easily worked at the different 
stages of manufacture, the co-efficient of purity being increased, on 
this account, by at least 25 or 30^', The first and second carbonata- 
tion juices were also of excellent quality, and quite beyond comparison 
with those of the same density obtained by the usual method. The 
syrups were limpid, clear, almost colourless, easily worked up in the 
pan, and yielded molasses which could be filtered without difficulty. 
In addition to these recognised advantages, the process affects a 
considerable economy in fuel, this being due to two causes. First, 
the diffusion juices were heated by the vapour from the first vessel of 
a triple effet, the second of a quadruple, or even the third vessel of a 
quintuple effet; and, secondly, the juices, worked up in the 
usine, had a density corresponding to So I of that of the normal 
beet-juice. 

This economy is effected without great expense, it being 
unnecessary to increase the heating surfaces of the battery-heaters in 
order to utilise vapour from the first vessel of a quadimple or 
quintuple effet, which alteration is generally necessitated by the 
distance such vapours have to be conveyed. But, on the contrary, 
this is effected at small cost by jmssing the diffusion juice through 
the requisite number of re-heaters situated close to the evaporating 
apparatus, and reqixiring no si)ecial supervision. 

The battery work is extremely simple. The circulation of the 
juices round the battery is not interfered with by the forced circula- 
tion through the individual diffusers. The juice is drawn off from 
the battery at a constant level, the motions of the juice in each 
diffuser being similar for each opei*ation. There are no concussions 
caused by the sudden mixture of the column of liquid owing to the 
alternating speed in the flow of liquid; rapid during ‘' meichage”* 
and slow during the di'awing-off of juice. 

* The term meichage ” has no English equivalent, but refers to the introduction of 
rich diffusion- juice to tlie terminal diffuser, wlilch has been charged with fresh 
beet-slices. 
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The working of the battery is decidedly superior in all these points, 
and, during the past campaign, we have only met with one slight 
inconvenience — we worked too i’aj)idly to allow the battery to be 
under proper control. The juices moved freely without loss in 
saccharine richness ; no accumulation of gases at tho top of the 
diffusers impeded their working; there was no fermentation, because 
the slices were instantly sterilized in the terminal diffuser ; tho 
diffusion was so rapid that the battery operations had to be occasion- 
ally stopped, the juice not being evaporated as rapidl}^ as it could be 
drawn from the battery. Some small inconveniences were therefore 
experienced. When the battery is stopped it does no work, although 
it is true that diffusion proceeds during a stoppage of, say, one minute, 
until equilibrium is established on both sides of the cellular mem- 
branes of the beet-cells ; but, if tlie period of contact be prolonged, 
the salts continue to diffuse to the detriment of the purity of the 
juice. Consequently, having numerous stoppages of from fifteen to 
twenty minutes each, amounting to a total of from two to three hours 
per day, time was not only lost, but the purity of the juices were 
unfavourably affected. 

A more serious result of such stoppages was that the circulating 
pump had not a free delivery-outlet so that the pressure in the 
circulating main rose to a maximum of from two to three atmospheres. 
If, then, a valve was imperfectly closed, owing to a fragment of beet 
slice or other obstruction being interposed between the valve and its 
seat, the juice leaked into the exhausted diffusers so that after each 
stoppage, the extraction was less perfect than when the work was in 
full swing. I admit that, in the event of a stoppage, it is only 
necessary to stop the pump but this calls for the special attention of 
the workmen who will not trouble to stop the pump engine, believing 
the stoppage to be only momentary. This need not apply when the 
pump is driven by an electric motor, requiring merely the handling 
of a switch, but, as all iisines have not this convenience, this point is 
worth considering. 

As stated, we have only met with this single inconvenience which 
we have successfully remedied by arranging that every dilfuser is in 
operation for a similar period of time, which is regulated by the head 
battery man without demanding any attention on the part of his 
assistants. 

To-day, this process is comjdete in every detail and offm’s many 
well recognised advantages, permitting, moreover, a determined 
quantity of work to be completed each day, and which can be 
immediately and exactly controlled at will, in order to meet the 
requirements of the factory. 

We herewith describe our process for the beneht of all who have 
requested information on the subject, also its special applications as 
under: — 
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1. Por extracting hot juices in the Sucrerie. 

2. ,, ,, cold ,, ,, Distillery. 

3. Dor operating two batteries simultaneously. 

the operations being similar in all three cases and based oti the same 
principles. 

Description or the Process. 

From investigations on diffusion prior to 1900 it is well known that 
the rapidity with which the juice is heated inaterially assists the 
diffusion, increasing the density of the juices and the degree of 
exhaustion of the cossettes. For a long time we were satisfied with 
drawing off 120, or more, litres per 100 kilos of roots worked, and, 
recollecting how a battery was then heated, we obtained the following 
temperatures in successive diffusers : — 

30, 45, 60, 75, 80, 80, 80, 75, &c. 

In other words, the heating was graduated so that the maximum 
temperature was not reached until the fourth or fifth diffuser of the 
battery. 

At that time, the juice-heaters were constructed with very small 
heating surfaces, which did not allow the juice to be rapidly heated 
to the maximum temperature. This defect was early recognised by 
investigators, one of whom, if not the first, was our distinguished 
colleague, M. Henri Pellet. Larger heating surfaces wore adopted 
for heating the juice undergoing “ meichage,” and also for rapidly 
raising the temperature of the juice passing from one diffuser to 
another. The object was not, however, achieved satisfactorily, 
although juices of higher density were obtained, and the volume 
dj-awn off reduced to 105 or 110 litres. Others, amongst whom were 
Melichar in Austria, and F. Garex in France, tried the effect of 
passing the juice intended for “ meichage ” through re-heaters, so as 
to conduct this operation at the highest possible temperatme ; but 
tbis did not get over the jn'actical difficulty of rapidly raising to its 
maximum the temperature of the juice entering the meichage diffuser 
from the one preceding it. The most important diffuser, namely, 
that which gives the juice its intensity and purity, had not, therefore, 
the temperature most favourable to diffusion. Working thus, we 
could not, except in certain cases, exceed a temperature of 80 without 
risk of gelatinizing the slices, and promoting fermentation by 
retarding the work, the gradually heated beet-slices not being able to 
bear a temperature as high as from 90 to 92 in the interior of the 
diffuser, which they might withstand without injury, when rapidly 
circulated under such conditions that this high temperature is not 
maintained in the diffuser for any length of time. 

This is the condition I sought for, viz., to rapidly raise the tempera- 
ture of the slices to the maximum, without exceeding the limit at 


41 
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■wliicli tliey gelatinize, by introducing the juice into the terminal 
diffuser at its maximum temperature, thus avoiding the gradual 
heating necessitated by the usual method of working. To attain this 
object it is necessary to return the more or less cooled juice, after 
heating same, to the top of the terminal or “ moichago” diffuser, and 
as is well known, I effec^t this by means of a pump connected witli 
suction and delivery pipe-mains. Last year, I succeeded in dis- 
pensing with the suction-main, adding, however, a “compensator,” 
the object of which will shortly be evident. By this arrangement, I 
have perfected a battery possessing exceptional adaptability, answer- 
ing all the requirements of my investigations, and which has been 
operated during the entire campaign, with most satisfactory results, 
in ten or more usines. 

This I proceed to describe, indicating, at the same time, the 
methods to he followed to obtain the principal advantage mentioned 
above— namely, the exact and instantaneous regulation of the working 
period of each diffuser under the control of the battery superintendent. 
The whole process depends upon the role of the compensator, which 
may therefore he first referred to. 

The Compensator. 

I have elsewhere shown that if hot juice be introduced at the top 
of a di:Suser filled with juice and fresh slices, if p is the weight of 
slices contained in the diffuser, then, in order that this weight {p) may 
be uniformly heated to the temperature of the entering juice, the 
latter must have the following weight : — 
pi = 3 p. 

It is therefore theoretically necessary, for the success of my process, 
to introduce at the top of the diffuser, immediately after “meichage,” 
a volume of juice equal to the three times the weight of the slices 
contained in that difiuser, and this operation mixst necessarily bo 
completed during the time that a volume (v) is drawn off from the 
preceding diffuser and a volume (y‘) for the “ meichage.” 

If we admit, as is approximately true, that the weights are imopor- 
tional to the volumes, it follows that three volumes {v) should pass out 
of the diffuser under circulation during the time that two volumes 
(^; i; 1 ) escape from the preceding diffuser. We may therefore state 
that v^znV 
and that v = F -[- x 

X being the excess of juice di'awn off over that used in “ meiohago,” 
and 03 “ 0 if 100 litres of juice are drawn from diffusers containing 
54 kilos of slices per hectolitre. 

It is true that there are variations in the manner of charging the 
diffusers, but in proportion as this is more perfect my explanations 
will he the more accui'ate. 
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Under the above conditions, three volumes of juice must enter the 
diffuser for every two volumes passing out of the battery, and it is 
evident that, in order to attain this velocity, the pump must produce 
such a pressure as will tend to drive the slices into the perforations in 
the bottom plates of the diffusers, and, occasionally, through the 
same, like fish escaping through the meshes of a net ; thus reducing 
the perforated area, hindering the circulation, and retarding the work 
of the battery. 

If the suction of the pump be directly applied to the bottom of the 
diffuser the^same phenomena occurs, but with even more disastrous 
results. This rapid and forced circulation through the diffuser can, 
however, be maintained without this inconvenience, and the apparatus 
employed I therefore call the “ compensator,” 

This consists of a closed tank having approximately the same 
capacity as the diffuser but of relatively large diameter. It is erected 
in a suitable position on the battery-platform in such a manner that 
the lowest level of the contained juice may be just above the floor of 
the platform. We may next proceed to describe its action. 

When certain valves are opened, the pump draws the juice directlj" 
from this tank, into which juice enters from the diffuser in such a 
manner that the increased volume of juice in the compensator exerts 
an upward counter-pressure through the bottom of the diffuser, 
preventing the slices from adhering to the perforated plate or passing 
through it. In practice it is found that this counter-pressure, and 
the working-speed of the battery, increase in proportion as the 
compensator is filled, thus proving that its action is as stated. This 
is the secret of operating the battery at its maximum speed, and, 
when once this was attained, the other inconveniences met with last 
year disappeared or were more or less counteracted. 

The compensator also serves to equalise the temperatures. On 
referring to the pages of the BtdleUn, it will he found that when the 
“meichage” was conducted with juice at 80° and juice at 80° also 
returned to the top of the diffuser during circulation, the following 
temperatures occurred : — 

70, 78, 70, 72, 08, 04, 58, 52, 45, 30, 33, 29, 20, 28, 31, 

36, 42, 48, 53, 58, 02, 60, 70, 72, 74, 76, 77, 78, 70. 

If these juices are returned to the diffuser through a heater at the 
same speed as they are drawn away by the pump, it will be impossible 
for these juices to collect in my compensator, into which there 
simultaneously pass the two volumes of juice at 80°, namely, that to 
be drawn off and that required for “ meiehage.” These five volumes 
intermix, yielding a mixture of approximately uniform temperature, 
and no longer varying from 25° to 80°, but barely from 4° to 5°, 
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Pum;p, Ee-heateks, Yai^yes, and Pipe-mains. 

A centrifugal pump should be employed which does not agitate the 
juice with the production of foam; we specially recommend the 
Schabaver Pump, which gives the required pressure and works 
smoothlj^. We have known these pumps to have given entire 
satisfaction during three campaigns, and they are perfectly adapted to 
the necessary variations in the work of a sucrerie. 

We employ re-heaters, the tubes of which have a sectional area of 
times that of the circulating main piping. According to their 
size, the juice should be deflected six or eight times, the speed of flow 
of the juice through the tubes being at least 1*7 metres. Such 
apparatus, heated by steam at 100, should have a total heating surface 
corresponding to 0'20 square metres per ton of roots worked per day. 
We do not advise the use of high pressure steam which causes the 
temperature of the circulated juice to be much more irregular. 

No special pipe-mains are required except those connecting the 
re-heaters to the diflusers, with a branch and valve on each diffuser. 
It is unnecessary and even objectionable to employ large valves ; 
those of 100 are preferable for diffusers of from 40 to 50 hectolitres 
capacity. They close more easily than larger valves and there is less 
risk of leakages in the event of a stoppage. Several sto]3-valves, of the 
same diameter as those already mentioned, complete the description 
of the special apparatus required. 

We may state that the adoption of the process would be much less 
costly in such usines as are already equipped with re -heaters, as all 
should be which are adopting modern methods. 

{To he continued.) 


ON THE WEIGHT OF SUGAE PEOEUOED PER HECTARE 
OF BEET OR CANE. 


We have no intention of taking part in the present discussion 
between Messrs. Aulard and E. Saillard on the very important 
question : Which species of beet should be cultivated ? 

We merely wish to draw attention to some of our investigations 
with regard to the quantity of sugar which can be produced per 
hectare of soil. 

All are acquainted with the studies of Messrs. Champion and 
Pellet on the quantity of mineral matter necessary for the formation 
of 100 kg. of sugar ; we have, moreover, shown that the quantity of 
matter absorbed by the beet was directly proportional not only to the 
weight of crop harvested, hut to the total quantity of sugar obtained. 
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In a word, for 100 kg. of sugar formed in poor beets, there exists 
in the whole beet (root and leaves) as much mineral matter as in the 
case of 100 kg. of sugar formed from rich beets. 

It was however shown by our tests that in the rich beet, the 
quantity of foliage was greater and its composition different; the 
mineral matter was in much greater proportion in the green foliage 
than in the root, whereas the poor beet having less foliage containing 
less mineral constituents, its root remains rich in mineral matter. 

It is owing to this that it has been truly said that the rich beet 
exhausts the soilless than the poor beet, and this has been verified 
practically since the rich beet has been cultivated in France, about 
20 years ago. 

If then, for a given quantity of sugar, the soil is required to 
furnish a determined weight of mineral constituents, one can deduce 
d 'priori that, the soil remaining unchanged, each hectare will always 
produce the same quantity of sugar, whatever be the richness of the 
beet harvested. 

This point has long been known, and we have referred to it in 
various reports when the question arose in connection with the 
increased duties on sugar brought about by the legislation of 18S4. 

A large number of tables have been compiled to bring out the 
advantages of the rich beet from different points of view and they 
take as a basis ilu same quantity of sugar to the hectare produced from 
beets of 9-10-1 1| and of beets of 13-14-15 and 16^. 

But this principle had been known even before our studies, for 
Dubrunfaut, Stammer and others had distinctly declared that the 
“richness of the beets appeared to be in inverse proportion to the 
weight of the crop.” 

We might mention besides that M. Pagnoul, the Director of the 
Sta. Agronomique of Pas-de-Calais, has been able to confirm this 
view by practical experiments. 

We were therefore not astonished to find, in the note of M. Saillard, 
very interesting information which goes to confirm our conclusions. 

Taking the yields obtained at Genappe drawn up by M. Aulard, 
from 1892 to 1896, a yield in weight of 33,480 kg, with 12*832 
sugar, gives 4,296 kg. of sugar to the hectare. Prom 1897 to 1903, 
29,600 kg. of beets with 14*432 sugar, gives 4,271kg. of sugar to 
the hectare. These figures are entirely similar, and are of great 
value because they correspond to a period of several campaigns, and 
moreover are obtained from the same district. 

Further on, in referring to “rich” and “medium” beets, M. 
Saillard gives the following figures: — 

1. According to the results obtained by M. Tribondeau, Depart- 
mental Professor of Agriculture (Pas-de-Calais), the quantity of 
sugar produced per hectare between “rich” and “medium” varieties 
does not differ by more than 200 kg. 
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2. M. Duclougli, in the North, has given 34,0()0kg. of beets at 740 
density and 57,700 at 4*8 densitj". 

These yielded an almost identical total of 5,000 to 5,100 kg, of 
sugar per hectare. 

This result has, moreover, been obtained by many experimenters 
within the last few years, since methods of analysis have allowed 
the easy estimation of the sugar ; it is particidarly the case in 
Belgium, where the beets are bought b)^ their percentage of sugar, 
and not by their density. Consequently it is almost certain that 
the quantity of sugar per hectare that can be obtained on an average 
in a beet district cannot vary much, whatever be the richness of the 
beets harvested. 

This is true for Belgium, Erance, and the majority of sugar 
countries, especially within the last few years. 

In France, for example, we had previous to 1884 yields per 
hectare varying from 40,000 to 70,000 kg., hut having only ll-7,:{ 
sugar, when now we can reckon 30,000 to 32,000 kg. with 13-152 
sugar. 

Does this amount to saying that we cannot increase the quantity 
of sugar to the hectare, which at present appears to be in France 
4,200 to 4,500 kg. ? Evidently not. 

It is true that the quantity of sugar per hectare, e7n ploying the 
same seed and the same methods of cnltivation, varies with the year 
according to the climatic conditions, hut in the mean for a period 
of 2 , 3, or 4 years, figures are always obtained which approximate 
those cited above. Yet if the mean yield of sugar per hectare is from 
4,200 to 4,500kg. in France, there are appreciable variations between 
these extremes. 

Certain cultivators obtain only 3,500kg., while others obtain five 
or six thousand kg. of sugar to the hectare. All depends on the soil, 
the methods of cultivation, manuring, &c,, which go to influence the 
amount of mineral matter and nitrogen present in the soil during the 
period of vegetation. Then nothing prevents the supposed production 
of a rich beetroot furnishing a harvest of 50,000 to 00,000 kg. per 
hectare. 

In the tiials we undertook on the heet farm at Wan550 we wawe 
enabled to show that the quantity of 7,000kg. of sugar per hectare 
could be obtained in practice by chousing a seed suited to the 
particular soil, and by following the principles of rational culture as 
regards the preparation of the soil, the distribution and the coin- 
position of the manures, &c. One has equally verified results much 
above the average in the case of contractors to the sucrerie. 

Similarly in Oermany during certain years from 1871 to 1886 the 
mean crop did not reach 25 to 26,000 kg. according to Bureau, with 
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a beet of 12 to 13| sugar; whereas now the mean is nearer 30,000 kg. 
with a richness of 14 to 16'h 

One can hence increase the qnantit.y of sugar per hectare to an 
oiiormoiis extent by considering the quality of the seed and the 
method of cultivation. But it is (certain that the quality of the soil is 
a very important factor when one wishes to exceed the average crop. 
In this connection we quote a stiiking (?,xa,mple. 

In 1884 we visited a Grerman sucrerie which worked up beets on 
the 19th January having 13'38 kg. of sugar. The sugar manufacturer 
was not satisfied with the mean yield of the campaign, which was 
about 10*50 kg. (total sugars) without employing any jirocesses of 
extracting sugar from the molasses. 

Some years previously we had visited the same factory which had 
then a yield of only 9*2 or 9*37 all sugars. But in 1890-91, in the 
same factory, the richness of the beets wuxs so great that the yield of 
the first sugar (German standard) w'as 15*1 and the total yield 17*2,7. 

To obtain such a result, the beets worked up during the entire 
campaign must have contained almost 19*5 or 20'2 of sugar, and this 
was obtained in practice in working, we believe, 35 to 10 thousand 
metric tons. We have been able to satisfy ourselves that this factory 
dealt with roots having 22*237 of sugar, hut is situated in a district 
where the soil is remarkably favourable for beet cultivation. So 
much so, that we have analysed beets raised from seed considered 
now^adays a poor sugar in’oclucer, which yielded 13 to 14^ of sugar 
with a mean weight of 8 or 900 grammes, whereas the same seeds, in 
France, only furnished 10 to 11^ of sugar with a like weight of root. 
The influence of the soil was very striking, and the manufacturer had 
been able to profit by it — to evolve, by continuous selection, a 
suitable seed which furnished in practice seven to eight thousand 
kg. of i*aw sugar per hectare. But these are clearly exceptional 
figures for the beet. 

But it is none the loss true tliat the quantity of sugar produced per 
hectare can he increased by placing at the disposal of the crop the 
requisite mineral and nitrogenous ehnnonts capalilo of yielding a 
quantity of sugar greatly exceeding the usual average, whether in 
the form of a crop of rich or of poor i^oots, as may bo desired. 

This has been done for the sugar cane in certain countries, whore 
the quantity of sugar produced per hectare, formerly from, 6 to 8,000 
kilos, has reached 10, 12, and even 14,000 kilos per hectare in ex- 
ceptionally favourable yeai's. To sum up: — ■ 

1. The average quantity of sugar produced per hectare from the 
beet has, for many years, been between 4,300 and 4,500 kilos. 

2. This quantity varies little whatever be the richness of the roots 
harvested. 



552 


3. Tlie ^Tield in weight per hectare should consequently be in 
inverse proportion to the richness of the roots. 

4. It is possible to increase the quantity of sugar per hectare by 
supplying the root with mineral and nitrogenous matters in suitable 
proportions, whether rich or poor roots bo desired. 

5. The quantity of mineral matter needed to form 100 kg. of sugar 
lies invariably between 13 and 14 kg. 

6. The maximum quantity of sugar per hectare produced in practice 
during any single campaign, appears to be at least 7,000 kg. in the case 
of one factory. 

7. In special cases it has been jjossible to obtain almost 8,000 kg. 

8. The quantities of sugar obtainable per hectare from the sugar 
can© are also very variable, but at the present day, if, from some 
lands the crop is not more than 6,000 kg. to the hectare, 10 or 
12,000 kg. may be reached in other places, where the agriculturists 
and sugar manufacturers have constantly endeavoured to improve the 
quality of the cane and the yield in weight.—/^ Journal des FahricanU 
de Sucre. J 


CONSULAR REPORTS. 


Axtstria-Huistgary. 


Bohemia . — There were 8,940,000 tons of beetroot worked during the 
campaign of 1901-02 iu Austria-Hungary, as against 7,130,000 tons 
in that of 1902-03. In Bohemia there w^ere worked 4,190,000 tons 
and 2,860,000 tons of beetroot during these periods respectively. 

The production of i^ustria-Hungary was : — 


Quantity. Number of 

Year. Tons. * Mills. 

19U1-1902 1,291,127 .. 216 

1902-1903 1,051,264 .. 216 


The production of sugar iu Bohemia was : — 

Quantity. 


Year. Tons. 

1901- 02 .. .. .. .. 668,285 

1902- 03 . . . , 440,225 


Number of 
Mills. 

.. 128 
.. 127 


The total export from Austria-Hungary was : — 

Quautity. 

1901 - 02 . ‘ 1902 - 03 . 

Tons. Tons. 

Raw sugar 33,985 .. 108,505 

Refined,, 704,801 .. 639,509 

Equivalent in raw sugar . 817,098 .. 819,070 


The total export from Bohemia was : — 


1901 - 02 . 1902 - 03 . 

Tons. Tons. 

Raw sugar 9,630 .. 15,214 

Refined,, 389,611 .. 374,717 

Equivalent in raw sugar . 442,631 431,566 



The sugar exported in 1903 to the United Kingdom from Austria, 
exclusive of Hungary, was : — 


Quantity. 

Tons. 


Eaw sugar .. 21,684 

Befined „ 282,763 

To India — Eaw sugar 20 

Befined ,, 5,008 


The additional duty on sugar imported into India being now 
removed, combined with the very cheap sea freights now ruling, a 
great impetus has been given to this trade. The exj)orts to India for 
the first three months were : — 


Quantity. Value. 

Year. Tons. Rupees. 

1903 1,529 .. 149,953 

1904 28,776 .. 2,715,442 


The pex’centage of sugar contained in the beet during the 1902-03 
campaign for Austria was 14‘8 ; the percentage for Bohemia alone 
was 15*3, as against 14*5 and 15*8 per cent, for the previous year 
respectively. 

There were 284,024 tons of molasses produced in Austria-Hungary 
in 1902-03, of which 117,663 tons were produced in Bohemia. There 
were 49 tons exported, and 209,261 tons were used for the production 
of spirits : — 

Value. 

Imports. Exports. 

Year. £ £ 

1900 70,682,000 .. 80,917,000 

1901 68,860,000 .. 78,561,000 

1902 71,824,000 .. 79,688,000 

1903 77,993,000 .. 88,005,000 


Bosnia , — The British Oonsul states : — The sugar factory in Usora 
seems to have done no better in 1903 than heretofore. The culture 
of the beet, owing to the great care it requires, does not seem to find 
favour with the native population, and I understand that the present 
proprietors of the factory are anxious to part with it. About 5,000 
tons of sugar were produced last year, of which 4,000 tons were 
consumed in the province and the remainder exported to Dalmatia, 

The alcohol distillery of Messrs. Eischl & Sons in Tu^la continues 
to thrive, df the 220,000 gallons produced in 1903 176,000 gallons 
were sold in the province and the remaining 44,000 gallons exported, 

BELGItTM. 

The decline noted in the sugar exports of 1902 continued during 
1903, and the total exports fell from 134,394 tons in 1902 to 116,655 
tons in 1903, this latter quantity being exactly half the amount of 
the volume exported in 1901. 

The imports remained practically at the same level. 
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Portugal. 

Anfjola . — The bounties on sugar granted by the Portuguese 
Government have induced some cane planters, who have hitherto 
confined their attention to rum, to lajr down machinery for the 
manufacture of sugar for export to Portugal. This machinery is 
American and Prench. Some 547 tons of sugar were imported during 
1903 and 171 tons exported. 

Madeira.— TliQ British Consul reports: — The cane crop of 1903 was 
exceptionally short, owing to want of rain at the proper season, and 
also to a fungoid disease which attacked all qualities of cane about 
one month before reaching maturity. The only exception is the 
“Yuba” cane, which has up to the present resisted the disease, and 
there is no doubt whatever that in two or three years’ time this cane 
will be universally grown in the island. 

The entire cane crop of Madeira was roughly estimated at 19,000 
tons, valued at £56,000, of which 6,000 tons were converted into 
sugar and the remainder into cane spirit for local consumption. It 
is early yet to say what the result will be of the seedling canes 
im])orted from Barbados, but at present they do not appear verj’’ 
fiourishing. 

All the cane turned into sugar was manufactured by the Hinton- 
Naudet process, an improvement on the Naudet process, and the 
results were remarkable. During the 1903 season all the juice or 
saccharine matter was extracted from the cane with a loss of *36 per 
cent, of the total sugar contained in the cane, and this juice was 
obtained in nine- tenths of its original density. This process has 
made quite a sensation in the sugar world, and during 1904 season, 
which is just over, planters from Trinidad, Demerara and Eeunion 
came to Madeii'a to inspect it. 


Chijta. 

State of imports of sugar : — 

Avera;?e. 

1898*1902. 19112, 190:i 

Cwt.a. Gwts. Cwts. 

Brown sugar . . .. 1,351,976 .. 2,663,398 1,474,017 

Oamly „ .... 58,638 162,420 215,091 

Refined „ .... 1,009,713 .. 1,639,563 .. 1,355,015 

White „ .... 463,215 .. 802,245 .. 768,318 


Total .. 1,883,542 5,327,625 3,813,071 


The import of sugar foil oft b}^ about 1,500,000 ewts., brown sugar 
liaving reverted to the position it occupied in 1901. The decline is 
attributed to an impaired spending capacity on the part of the 
consumer, and, under the circumstances, one might have expected 
that exports from Swatow, which are on a silver basis, would have 
revived. So far from this being the case, Swatow exported 192,170 
ewts. less in 1903 than in 1902. 
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Canton , — Imports from foreign countries into Canton : — 


Average 
5 years. 


Brown sugar 

1898-1902. 
Cwts, 
3,969 , 

1902. 

Cwts. 
8,378 . 

1903. 

Cwts. 

14,730 

White . . 

.... 50,285 , 

139,871 . 

185,077 

Refined ,, 

.. 31,649 . 

56,711 . 

39,275 

Candy ,, 

2,958 . 

2,702 , 

6,744 

Brown sugar 

1808-1902. 

Cwta. 

.. 178,218 . 

Exports. 

1902, 

Cwts. 

,. 148,214 . 

1903. 

Cwts. 

67,936 

Cane ,, 

.... 21,607 . 

,. 33,101 . 

, . 58,485 


Japan". 




Nagasaki , — The trade in imported refined sugars from Ilong-Ivong 
is rapidly falling off, owing to the increased production of refineries 
in Japan. It seoms as if the entire business would shortly be 
absorbed by the Japanese, and, there being no reifineries in this 
district, all the raw material intended for refineries goes to other ports. 

The import of llong-Ivong .sugar to Nagasaki in 1905, which was 
for local consumption only, amounted to 29,200 cwts., with a value of 
£20,477. These figures show a decrease from the import of 1902 of 
48,904 cwts. and of £24,463 in value. 

The. import of sugar to this port was classified in the customs 
returns as follows : — 

Class I, — Raw sugar or sugar partially refined up to and inclusivo 
of No. 14 Butch standard in colour : — 

Quantity. Value. 

From. Owts. £. 

China 3,235 1,290 

Hong-Kong .. 1,351 .. 712 

Philippines 8,148 .. 4,024 

Class II.— liefinod sugar Nos. 15 to 20 Butch coloiu' standard: — 

Quantity. Value. 

From. Owt3. B. 

Hong- Kong ,, .. 6,933 .. 3,790 

Class III. — Refined sugar above No, 20 Butcli standard in colour : — 

(Quantity, Value. 

From. Owts/ B, 

Hong-Kong 20,031 .. 15,976 

Russia . . 2/70 . . 139 

Broni the above figures it appears that, as far as Nagasaki is 
concerned, the sugar trade as it exists at prijsent is of not much 
importance to British mercantile intorosts. 

Siam. 

Bangkok , — Sugar to the value of £138,507 was imported into 
Bangkok during 1903, Most of it came from vSingapore, TIong-Kong 
and China taking the second place. 



556 


Bbazil. 

Bain a . — Tlie sugar exported fx’oui Bahia during 1903 amounted to 
7,695 tons and was "valued at £130,971. 

Mexico. 

Some 774 tons of sugar, chiefly from Clermany and the United 
States, were imported into Mexico during 1902. 

Peetj. 

The crop of sugar of 1903 was good, but prices were scarcely 
remunerative. The lowest local quotation during the year was 6s. 
and the highest 8s. per quintal of 100 lbs. It is estimated that the 
total production of this staple article was about 150,000 tons, of which 
125,662 tons were exported. At present the best market for Peruvian 
sugar is Chile, to which country 54,524 tons were exported in 1903. 


PUBLIOATIONS RECEIVED. 


“LiSTE GeNEBALE EES Eabkiques EE SUCBE,” 1904-05. 

This hardy annual, issuing from the office of the Journal des 
Fabricants de Stccre, needs no special commendation, as it has so often 
been referred to in our pages. This year’s number is replete with 
the usual information about sugar factories and refineries, local laws 
and institutions, &c. We note, however, one or two errors on the 
pages dealing with Great Britain; several of the British refineries 
now at work are given as “ inactive.” 


Zxjokerineustkie-Kaxeneeb.,” 1904-05. Two parts. Compiled 
by Dr, W. luuger. Leipzig : Eisenschmidt & Schulze. 


MOOTHLY LIST OE PATENTS. 

Communicated by Mr. W. P. Thompson, C.E.,E.C.S., M.I.M.E., 
Chartered Patent Agent, 6, Lord Street, Liverpool ; and 
322, High Holborn, London. 


EN GLISIT. — ABBIEGMENTS . 

19645. E. Moti, Italy. Improvements relating to the treatment of 
'wine^ must, beer, heeiroot juice and the like, and to apparatus therefore. 
11th September, 1903. This invention relates to a method for the 
concentration of wine, must, beer, beetroot juice, and of any other 
alcoholic or sugared liquid in general by means of freezing followed 
by fractional liquation and displacement of the useful matters from 
the ice formed, and apparatus relating thereto. 
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26779. J. 0. F. TjAFEUILle, Paris, France. ImprovemenU in and 
in comuction with annular moulds for treating sugar hy centrifugal 
action. 7 th December, 1903. This invention consists in effecting the 
cooling of the annular moulds serving for the moulding and the 
subjecting to centrifugal action of sugar slabs or loaves, by causing 
liquids of dilfei’ent temperatures to circulate consecutively through 
the annular mould, and round the separate moulds for slabs or loaves 
therein, so as to cool these by means of liquids of gradually decreasing 
temperature the said annular moulds, being provided with means 
for connecting them consecutively to supplies of liquid at different 
temperatures, and for discharging such liquids. 

28572. H. H. Lake, Loudon. (Oommunicated by E. N. Trump, 
Syracuse, County of Onondaga, State of New York, IJnited States of 
America, Mechanical Engineer.) Irnprovemejits in the process of 
evaporating liquors. 29th December, 1903. This invention relates to 
improvements in the process of evaporating liquors, and is especially 
useful in connection with the evaporation of liquors in which crystals 
form. The object of the new process is to enable liquor to be 
evaporated under vacuum 2 -)ressure but so that the crystals which 
form in such liquor shall not be allowed to settle and become caked. 

GERMAN.—abuidgment. 

153856. Carl Stepfen, of Vienna. (Patent of addition to Patent 
No. 149593, of loth February, 1901.) A pmssing process for obtaining 
pure concentrated expressed beetroot juice and residues rich in sugar. 
May 12th, 1901. The warm juice which, according to the principal 
patent, passes over the fresh beetroot paste or shreddings for the 
purpose of acting thereon, is, before being used, somewhat evaporated 
or concentrated in suitable vessels, so that its concentration is increased 
beyond the normal concentration of the expressed juice of the 
disintegrated roots em^iloyed. 


Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Liverpool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find 2'he International Sugar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 
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IMPOETS AND DXPOBTS OF SUGAR (UNITED KINGDOM) 
To END OF September, 1903 and 1904. 

IMPORTS. 


Raw Sugars. 

Quantities. 

Values, 

Germany 

Holland 

Belgium 

Prance 

Austria-Hungary ........ 

Java .... 

Philippine Islands 

Cuba 

Peru . . 

Brazil 

Argentine Republic 

Mauritius . . 

British East Indies 

Br.W. Indies, Guiana, &c. 
Other Countries 

1903. 

Cwts. 

3,707,895 

170,559 

626,217 

517,392 

1,521,912 

318,373 

70,646 

444,206 

277,978 

67,156 

409,672 

264,040 

259,325 

556,309 

443,102 

1901. 

Owtis. 

4,752,046 

227,412 

348,867 

437,832 

683,432 

1,431,822 

86,650 

ssoVsoe 

82,317 

495,351 

189,821 

824,521 

419,849 

1903. 

£ 

1,545,138 

65,304 

260,631 

226,731 

636,623 

164,532 

25,285 

215,443 

114,163 

26,219 

184,709 

94,226 

95,043 

335,089 

193,390 

190-1. 

£ 

2,146,973 

111,978 

160,199 

227,008 

307,428 

636,742 

31,025 

391,730 

31,176 

186,011 

76,756 

533,439 

194,449 

Total Raw Sugars 

9,654,782 

10,819,426 

4,172,586 

5,034,914 

Refined Sugars. 

Germany 

Holland 

Belgium 

France 

Other Countries 

11,909,197 

1,677,692 

100,572 

684,872 

864,470 

8,270,042 

2,370,350 

367,751 

2,105,017 

171,945 

6,223,594 

974,266 

58,952 

387,544 

428,140 

4,690,425 

1,422,314 

212,967 

1,185,416 

91,035 

Total Refined Sugars . . 
Molasses 

15,236,803 

1 1,146,978 

13,285,105 

1,336,620 

8,072,496 

210,300 

7,602,157 

245,177 

Total Imports 

26,087,563 

25,441,151 

12,455,382 

12,882,248 


EXPORTS. 



British Refined Sugars. 

Owts. 

Owts. 

£ 

£ 

Sweden and Norway ...... 

19,914 

25,853 

10,482 

13,806 

Denmark 

73,630 

86,282 

40,055 

26,785 

44,037 

Holland . . . . ' 

49,675 

47,834 

25,752 

Belgium 

6,820 

8,876 

3,453 

4,827 

Portugal, Azores, &c. ...... 

5,972 

6,772 

12,944 

3,271 

6.975 

Italy 

3,238 

3,100 

1,615 

Other Oountries 

531,432 

269,988 

323,987 

168,439 

Foreign & Colonial Sugars. 

694,216 

445,015 

411,133 

265,351 

Refined and Candy ........ 

33,907 

19,992 

20,805 

13,806 

Unrefined 

48,471 

91,260 

25,351 

50,434 

Molasses 

1,411 

1,835 

690 

1,022 

'lotal Exports ........ 

778,004 

558,102 

457,979 

330,612 
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UNITED STATES. 

(Willett Gray^ ^c.J 


(Tons of 2,240 lbs.) 

^ ' ions. 

Total Receipts, Jan. 1st to Oct. 13tli . . 1,595,878 
Keceipts of Eefined ,, ,, ,, . . 564 

Deliveries ,, ,, ,, .. 1,597,246 

Consumption (4 Ports, Exports deducted) 

since 1st January 1,500,722 

Importers’ Stocks (4 Ports) Oct. 12th . . 10,793 

Total Stocks, Oct. 26th 159,000 

Stocks in Cuba, Oct. ,, 6,000 

1903. 

Total Consumption for twelve months . . 2,549,643 


1903. 

Tons. 

1,374,037 

1,264 

1,340,417 

1,380,819 

36,005 

129,342 

126,011 

1902. 

2,566,108 


CUBA. 


Statement of Exports and Stocks of Sugar, 1903 and 1904. 


1903. 19U4. 

(Tons of 2,2401b8.) Tons. Tons. 

Exports 826,108 .. 1,078,906 

Stocks .. 158,593 .. 16,916 


984,701 .. 1,095,822 

Local Consumption (nine months) 30,720 *, 32,721 


1,015,421 .. 1,128,543 

Stock on 1st January (old crop) 42,530 . . 94,836 


Receipts at Ports up to September 30th , . 972,891 . . 1,033,708 


Samna, SOth September, I904‘ 


J. Giima. — F. Mejeh. 


UNITED KINGDOM. 


Statement oe Impouts, Exports, and Consumption tor Nine Months 
ENDING September 30th. 


Sugar. 

1902. 

Imports. 

1903. 

1904, 

Exports (Foreign). 
1902. 1903. 1904. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined 

.... 731,587 . 

761,840 . 

. 664,255 

1,928 . 

. 1,695 . 

. 999 

Raw 

.... 524,727 . 

.. 482,739 . 

. 540,971 

3,303 . 

, 2,423 . 

.. 4,563 

Molasses 

.... 49,656 , 

.. 57,299 . 

. 66,831 

122 . 

71 . 

92 

Total 

,...1,305,880 

..1,301,878 . 

.1,272,057 

5,353 . 

. 4,189 . 

5,664 


Home Consumption, 



1902. 

1903. 

1904. 


Tons. 

Tone. 

Tons. 

Refined 


.. 707,812 , 

. 675,444 

Refined (in Bond) in the United Kingdom .... 

...... 

*296 

. 392,206 

Raw 

493,788 , 

. , 895,050 

. 98,698 

Molasses 


.. 61,035 

. 58,203 

Molasses, manufactured (in Bond) in U.K. .... 


.. *178 

. 44,302 

Total 


..1,154,351 

. 1,268,932 

Less Exports of British Eefined 

26,846 

. . 34,7U 

. 22,261 

Total Home Consumption of Sugar 

1,242,645 

..1,119,640 

. . 1,246,661 
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Stocks of Sdgak in Euuope at tjnevek dates, Oct. 1st to 26th, 

COMPARED WITH PREVIOUS YeARS. 

In thousands of tons, to the nearest thousand. 


Great 

Britain. 

Germany 

including 

Hamburg. 

France. 

Austiia. 

I folland and 
Belgium. 

Total 

1904. 

95 

122 

340 

82 

55 

694 

Totals 

1903. 

.. .. 1103 .. 

1902. 

1083 .. 

1901, 

484 . . 

1900. 

276 


Twelve Months’ Consumption of Sugar in Europe for 
Three Years, ending September 30th, in thousand^ of tons. 
fLicht'i>i Circular. J 


Great 

Britain. 

1 

' 

Germany 

France. 

Austria. 

Holland, 

Belgium, 

&c. 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2, 

1599 

j 

1114 

720 

503 

1 

193 

4129 , 

3599 

3713 


Estimated Ckop op Beetroot Sdsar oh the Contihent op Edrope 

POR THE CDKRENI CaMPAISN, COMPARED WITH THE ACTUAL CROP 
OP THE THREE PREVIOUS CAMPAIGNS. 

(From Lieht’s Monthly Ciroulat'.J 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 


Tons. Tons. Tons. Tons. 

Germany 1,770,000 ..1,933,435 ..1,762,461 ..2,304,923 

Austria 1,010,000 ..1,177,210 .,1,057,692 ..1,301,549 

JJTance 685,000.. 804,401.. 833,210 . .1,123,533 

Eussia 1,000,000 ..1,200,000 ..1,256,311 ..1,098,983 

Belgium 190,000 . . 203,446 . . 224,090 . . 334,960 

Holland 125,000., 123,561.. 102,411.. 303,172 


Other Countries. 340,000.. 410,000.. 325,082.. 393,236 

5,120,000 5,852,043 5,561,257 6,760,356 
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NOTES AND COMIMENTS. 

We have to congratulate Mr. Francis Watts, of Antigua, on the 
Honour accorded him in the King’s Birthday List, he having been 
gazetted a C.M.G. As one of Sir Daniel Morris’ staff, he has done 
yeoman service in the cause of agriculture, especially within the last 
few years in the Leeward Islands, and we are glad he has met with 
due official recognition. 

The French System of not Refining in Bond. 

The Journal des Tahri cants de Sucre gives us the following interest- 
ing intelligence : — 

‘‘ According to the of Berlin, the German 

Government is about to deteraiine whether, and in what measure, 
the French legislation, and especially the method of taxing the 
refineries, gives rise to bounties. The French Goveniinent, at the 
instance of French interested circles, also proposes to revise once 
more its sugar legislation. It is, therefore, not impossible that the 
French Government may itself modify the provisions which have 
been subject to criticism, and may do this without the Permanent 
Commission having to renew its deliberations on this point.” 

So far as this indicates a disposition on the part of the other parties 
to the Convention to re-open a discussion which was prematurely 
closed by the sudden defeat of the British proposals, it is good news. 
But there are dangers to bo guarded against. The French Govern- 
ment will be sui'e to try to revise their legislation so as to retain the 

4S 
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system of temporary admission, witli drawbacks on exportation. 
That must he avoided. 

The German Government may confine their objections to the abuse 
of the certificates of exportation in the case of the detaxe de distwitce. 
This would leave the main vice of the French system untouched. 

There is no remedy for the present failure of the French Govern- 
ment to adhere strictly to the terms of the Convention except a 
radical change in the system. Franco must do as all the other 
countries have done, refine sugar in bond, pay duty on what goes 
into consumx^tion, and export sugar which has paid no duty, and 
therefore receives no drawback. 'We hope our Government will be 
firm, and insist on France conforming with the practice of the other 
countries. 

The Rise in the Price of Sugar. 

There is no doubt that the price of sugar has risen within the 
last few months to a considerably higher figure than was generally 
anticipated at the beginning of the year. It has not only risen from 
the low artificial prices of two years ago but has even passed the price 
of “natural production” which is approximately IDs. |)er ton. But 
when we seek for an explanation of this unfortunate fact we find that 
nine pai)ers out of ten, which devote any space to discussing the 
matter, unanimously condemn the wicked Brussels Convention as the 
fom tt origo mcdi. If, however, we examine the politics of these nine 
papers we find they are invariably Liberal or Badical organs. It is 
therefore clear that they^ are not so much actuated by a sense of the 
injustice of the Sugar Convention as they are determined to make 
political capital out of the situation at the expense of the existing 
Government. 

While their real object is thus patent, it would be dangerous to 
ignore their attacks; since, if they once succeed in persuading the 
country to agree with their fallacious deductions, no end of trouble 
may arise in the near future. It is, therefore, a matter for regret 
that more is not done to controvert them in the columns of the 
press.* No gi'eater mistake can hy made than to suppose that 
nothing need be done on our part till the time for the renewing of the 
Convention arrives, in 1908. If we show so laggard a spirit, we may 
find when that time approaches all our points of vantage occupied by 
our opponents, mnch to our detriment. If a Liberal Government is 
in power in 1908, it may be taken for granted that unless there is a 
sufficient majority of the counti-y in favour* of the juster eg^uity which 
the Brussels Convention guarantees, a general retreat will be sounded 

* It is only fair to add that within the last week or two the cudgels have been taken 
up on behalf of the Sugar Convention, especially in the columns of the Dail^ Mail. 
That widely-read paper had an admirable leader on the subject, reference to which is 
made on another page. 
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and tlie labour of years be brought to nought. It therefore behoves 
us to be up and doing. 

In this connection we are glad to see in the West India Committee’s 
Circular a clear and accurate explanation of the real cause of this 
abnormal rise in prices. We are yet under the infiiience of the 
bounty regime inasmuch as we still got two-thirds of our sugar from 
the Continent. Consequently when there is a shortage of supplies 
owing to a partial failure of the beet crop, we cannot expect to escape 
the consequences. We are paying the penalty, not of joining in the 
Brussels Convention, but of delaying so long in doing so. We have 
allowed two or three Continental sugar-producing countries to get 
such a hold on our market that any fluctuation in their out-put has a 
corresponding effect on our supplies. The contention advanced, that 
but for the Convention Eussian and Argentine sugars would be 
available, does not really count for much. These two countries never 
have sent us such quantities of sugar as would influence the market 
to any material extent ; and against the loss of Argentine sugar we 
can point to a very large increase in the amount of sugar coming from 
Java. There has also of late been a slight increase in West Indian 
supplies. It is clear, therefore, that had there been no Convention, 
the present situation would have been no better ; and it might have 
been far worse. 

But the most telling point in the leading article of the West India 
Committee’s Circular is a very pertinent reminder to the opposition 
that were it not for the Brussels Convention the home sugar trade 
might speedily go through a similar crisis to that which the cotton 
trade has been experiencing the last 18 months. Wo cannot do better 
here than quote our contemporary. It concludes ; “If botinties had 
“been allowed to continue unchecked, the sugar industry of our 
“ Colonies, and also that of Java and Brazil, would have been wiped 
“ out, and just as Lancashire is dependent on one foreign country for 
“her cotton (and her experiences of last year will not easily be 
“forgotten), so would our consumer’s have been solely dependent 
“ upon France, Germany and Austria, for their sugar. What would 
‘ ‘ have been the result ? It is obvious that these three countries 
“ wotild have been quite incapable in the present circumstances of 
“ supplying the wants of Europe, including the United Kingdom, 
‘ ‘ and but for the Convention having been the moans of saving the 
“ cane sugar industry, it is hardly open to doubt but that prices would 
“have been at a fabulous level and then, perhaps, the Opposition 
“ might have realised the consequence of their folly and started a 
“Chartered Company for the production of sugar in British 
“Possessions, as is now being done in the case of cOtton.” This 
is very well put and we only hope it will not escape the attention of 
those who are doing their best by hook or by crook to bring about 
this crisis. 
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Nine««roUer Mills, 

There are two types of nine-roller mill in use at the present day. 
One type is a compact mill geared to one engine, the other consists 
of three three -roll mills set tandem, each having its own engine. 
Hitherto the first-named variety has claimed to be the only genuine 
one as regards work, economy and results, but the latest reports do not 
suggest that it is altogether having its own way. A great deal was 
made of the importation of a nine-roller mill by American makers 
into Demerara some while ago, and it was supposed that no British 
miEs of the same description were forthcoming, though mills of the 
three-S-roll-mills-in-tandem type were offered. Whether this was 
so or not, it is not our present purpose to enquire, but there is a 
sequel that ought to be mentioned. The owners of the nine-roller 
mill recently bought three properties on the other side of theii' local 
river, and combined three old mills of British origin — mills 20 to 30 
years of age — and with this patched np arrangement they are said to 
he obtaining within 0*5^ of the extraction obtained from the brand 
new American nine-roller mill on the other side of the river. As 
this combination was made after the American mill had been 
erected, the results obtained from the latter were apparently' not 
considered good enough to warrant them in ordering a similar mill 
for their new property. The moral of this seems to be that the craze 
for multiplication of mills and rollers can be overdone, and we do 
not think there will be much demand for the latest fancy — a twelve- 
roller mill. At all events it will have to establish its superiority 
pretty conclusively before manufacturers go to the very considerable 
expense of getting one. 


Basket Sugar. 

In this number will be found a detailed description of a simple 
method of making “basket sugar” such as should appeal to our West 
Indian and South American readers. It has been put to a thorough 
trial dming a period of several years in the Straits Settlements, and 
has proved very successful. We understand that Messrs. McOnie, 
Harvey Oo., of Glasgow, are interevSting themselves in this process, 
and are prepared to supply the necessary plant for its adoption. They 
evidently consider thei'e are many plantations whore its introduction 
would prove profitable. By the way, this firm have recently altered 
their name to “Harvey Engineering Co., Ltd.” As Sir William 
McOnie who died in 1894 was the last of that name to be interested 
in the firm, the present directors have evidently thought it advisable 
to drop the “ McOnie.” We have no doubt they will ere long be 
even better known and respected under their new title. 
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THE PEICE OF SHGAB. 

Within the last ten days or so tho columns of the English press 
have been opened to a multitude of letters, mainly issuing from 
manufacturing confectioners and their supporters ; the one theme 
has been the considerable rise in the price of sugar ; the one blame- 
worthy feature the Brussels Convention. A good deal of arrant 
nonsense has been written, especially in the halfpenny morning and 
evening papers. But even some of the most virulent opponents of 
Convention are forced to admit that the shortage of the crop on the 
continent is a factor that has to be taken into account. They 
however minimise this, the real and direct cause, and seek to prove 
that had there been no Brussels Convention there would have been 
no shortage of supply. How would they then explain the largo 
increase in the imports of cane sugar to this country, as shown in 
following table : — 

Imports of Raw Sugars for Nine Months ending 


Sepfc. 30, 1903, Sept. 30, 1904. 

Cwts, Cwts, 

Java 318,373 .... 1,431,822 

Peru 277,978 .... 839,506 

Mauritius .. 264,040 .... 495,351 

B.W. Indies 556,309 .... 824,521 


1,416,700 3,501,200 

Here are given the figures of import from four principal cane 
sugar countricvS, and the very large increase can only have resulted 
from the confidence begotten of the Brussels Convention. If these 
countries can show such a satisfactory improvement in the course of 
one year, we can rightly claim that the Brussels Convention does 
tend to increase our sources of supx>ly. The loss of sugar from the 
Argentine Republic amounts to some 500,000 cwts., but this figure 
makes little impression on the increase recorded above. 

In the Daily Maily at any rate, the Confectioners have not had it 
all their own way, Mr. George Martineau, O.B., wrote a very 
spirited latter to that paper, dealing graphically and lucidly with the 
real causes of the sugar cxisis. Ho entirely confuted tho statements 
made by tho Editor of tho “Confectioners' Union" in a previous 
n urn her of the paper, which had given in extamo the views and 
conclusions of the confectionery trade. The Daily Mail itself took a 
very sensible view of the situation, and correctly diagnosed its origin. 
It tackled the confectioners, and showed them they were abusing the 
wrong cause. 

“While sugar-refining," it said, “was ruined in England by hounty- 
subsidised sugar, a certain number of manufacturers of confectionery made 
considerable profits from the fact that they obtained their raw material. 
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sugar, far below its natural We never heard that they shed any 

tears over the collapse of the sugar-refining businesses which wars due to 
unfaii" competition, but now that the conditions have been made perfectly 
fair to all concerned according to free trade principles, they are the first to 
cry out. They complain that they are subjected to the competition of the 
Continental manufactnrer, who can send his confectionery into this country 
without paying any special duty. Ifut that is the position of every 
manufacturer of every sort of goods under free trade, and the remedy for it 
scc3ms to us to be the taxation of foreign confectionery. They have not to 
face such an unfair and tax-aided attack as the sugar-refiner had to 
withstand. In process of time the dearness of sugar will pass, as the 
Colonies and Java increase their production, while it has also to be 
remembered that in the present year, owing to the abnormally dry summer 
in Central Europe, there has been a shortage of nearly a million tons. 
This alone, without any Convention, would account for the rise in the 
price, hut not even the British Government has the power to alter the 
seasons. It is the weather, and not the Convention, that the confectionery 
manufacturers should abuse.” 


STOCKS OF SIJGAE ON 1st SEPTEMBEE, 1904. 


Accoixling to Licht’s figures, the stocks of sugar existing on the 


1st September last (calculated in 

tons of raw) were as follows : — 
1904, 1903. 

United Kingdom . . 

. . 96,630 

139,049 

Germany 

.. 245,756 

320,880 

Austria 

.. 134,924 

74,018 

France 

.. 500,126 

635,322 

Belgium 

. . 75,942 

104,370 

Holland 

. . 10,048 

33,631 

Hamburg 

. . 50,826 

198,885 

United States 

... 125,786 

234,929 

Cuba .. .. 

.. 42,714 

200,214 

In Transit 

, 147,640 

85,244 


1,430,392 

2,026,542 


In criticising these figures, Sachs points out that Willett aud Gray 
give the quantity of sugar in transit to America alone as Ji75,000 tons 
in 1901 and 200,000 tons in 1903. Cmrnikow gives the figures for 
the sug'ar in transit on September 1st, 1904, from Java and the 
Philippines as 147,640 tons, Licht has therefore evideiitly taken 
Czarnikow’s J ava and Philippine figures for his calculation of total 
stocks; which all goes to show the uncertainty of these calculations. 
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SGIENCE IN SUGAE PEOEUCTION. 
By T. II. P. IlEr.TOT, E.O.S. 


(Ooidinuctl from pctge o3i3.J 


6. The Control. 

Tlie foregoing review wotild be very incomplete were we to ignore 
the forces which control the operations and machinery we have 
attempted to describe. Of these operations, some appeal to the 
special knowledge of the agriculturist, others to that of the botanist, 
the engineer, or the chemist. Progress in sugar production has 
therefore necessitated that division of labour which forms so striking 
a feature of modern industrial enterprise. 

Inasmuch as no industry can be progressive which relies upon 
gratuitoiis assistance or advice, our final enquiry will be to ascertain 
whether the sugar producer and his stafi combine the requisite 
technical knowledge and ability to control the operations we have 
reviewed, and to benefit the industries in which they are engaged, by 
successfully attacking the problems which lie before them. 

The. IJeet. 

In the production of sugar from the beet, the agricultural and 
manufacturing operations may be almost regarded as distinct, but 
mutually dependent, industries. The sugar fabricant, however, 
requires the agriculturist to sign a contract in which the piice of the 
roots is fixed according to their saccharine richness, also the date of 
delivery a.nd other conditions fully specified ; and, consequently, the 
sucrerie is the active centre upon which the entire industry hinges, 
and from which all its ramifications are directly or indirectly 
controlled. 

Behind the machinery we find a resident engineer and his stafi of 
mechanics labouring to utilise every shovelful of coal entering the 
furnacGS with the maximum efEcieno 5 ^ Adjoining the factory is a 
workshop equipped with modern tools and offering every facility for 
repairing machinery in case of accidents. 

The services of an advising engineer are also available when 
matters of special importance require an expert’s opinion; for 
example, the intx'oduction of new plant, or the modification of existing 
jnachinery. The advising engixieer having generally several ueines 
under his chai'ge, has exceptional opportunities for studying di:0erent 
working conditions, and the mechanical eflieienLoy of various types of 
machines, and is, therefore, in a position to afford valuable assistance 
to the designers of sugar machinery by studying the performance of 
their machines under actual working conditions. 
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Formerly, tlie profits of tlie sucrerie were considerable, bigb 
market prices more than compensating for tbe costly and imperfect 
metbods of manufacture then in vogue. Eiit, to-day, tbe fabricant 
must exercise tbe strictest economy if bis produce is to yield liiin a 
satisfactory balance after paying for bis raw material and working 
expenses. No longer able to pay a fair price for roots of 
indifferent quality, or inferior saccbarine richness, he requires to 
know bow much sugar enters bis factoi’y in tbe raw material; bow 
much be recovers in a marketable form ; what percentage be fails to 
extract from bis molasses, and other by-products ; and what mautx- 
faoturing losses remain to be accounted for, and if possible, to be 
reduced. Such valuable information being only available by tbe 
skilful use of tbe balance, tbe measure flask, and the polariscope, the 
chemical laboratoiy has become the “intelligence department” of 
tbe sucrerie, or, in IIorsin-Deon’s words: “Tbe usine without a 
laboratory is a body without a soul.” 

In addition to possessing administrative and commercial ability, 
tbe modern fahrlcant must be familiar with tbe special problems of 
tbe cultivator, engineer, and chemist, with whom be is in daily 
consultation ; the leaders of tbe industry being experts in these 
technical matters, and also frequently tbe authors of new methods 
and improved machinery. 

Subordinate to tbe chef de fah^iccition, tbe various operations in tbe 
sucrerie are under tbe supervision of several chemists, tbe speed and 
accuracy of their chemical control being greatly facilitated by 
automatic methods of sampling tbe various materials worked Tip in 
tbe factory. 

The fabxicant no longer pay for bis beets by weight, but by their 
saccbarine richness, as determined by tbe chemists in charge of tbivS 
depax'tment ; and tbe composition of tbe raw material thus forms the 
basis of tbe chemical control, which has a twofold object— first, to 
account for tbe sugar entering tbe factory in the form of raw 
material, and, secondly, to detect any abnormal variations in the 
composition of the factory products, which may arise fimii faulty work 
and hence require immedia,te attention. 

Tbe supply and density of the juice, and the tilficioncy ef tlie 
extraction, being alike dependent on tbe proper working t>f tbe 
diffusion battery, tbe latter may be regarded as the mainspring which 
sets the entire sucrerie in motion. The battery itself is in no sense 
an automatic macbiuo requiring to bo merely fed with beet-slices ; 

■ on tbe contrary its operations and efficiency require a constant and 
intelligent manipulation of tbe valvos, which can only be acquired 
by long practice. Hence, in addition to the purely chemical control, 
which records tbe loss of sugar , in tbe exhausted slices, tbe 
movements of tbe juice through tbe battery are simultaneously 
recorded by automatic appliances, of which Horsin-D eon’s register 
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may be taken ass an example. This comprises a drum which can be 
slowly rotated by clock-work, and a lever, carrying a pencil, which 
is set in motion by a float in the juice measuring- tank. The external 
surface of the revolving drum ])eing covered with paper, a diagram is 
thus traced, which records every change of level in the measuring- 
tank during the spell of 12 hours, the general principle of the 
apparatus being similar to that of the recording barometer. Each 
movement of the lover actuates a mechanical counter, which shows at 
a glance the total number of diffusers worked ; and two electric bolls 
give automatic signal to the battery-foreman at the exact moment 
when the juice-valves should be opened or closed. 

This apparatus faithfully records every irregularity in the woi'k, 
and any accidents or blunders on the part of the battery-men ; it is 
generally placed under lock and key near the battery, or is preferably 
arranged to o])erate at a distance so that it may be erected in the 
laboratory, iinder the eye of the fabricant or his staff. In the registei* 
invented by Langen, the juice drawn from each diffuser is not only 
measured, but its density is also automatically determined and 
recorded. 

As such appliances cannot prevent mistakes being made, the 
fabricant has to rely upon the conscientiousness of his battery- 
foreman, whoso position is one of considerable responsibility. His 
duties mainly consist in oj^erating the valves which control the 
motion of the juices in the battery, his suhordiniito performing the 
minor duties of charging oud discharging the dilfusers under his 
supervision. 

In his system of diffusion by forced circulation” M. Naudet has 
introduced a mechanical method of controlling the working speed of 
the battery, so that the fabricant can obtain the desired output of 
juice per diffuser in a given time. A translation of M, Naudet’s 
description of his process appears on another page of this issue, to 
which the reader should refer. 

Altlnnigh the (ihomic.al (iontrol necessarily centres in the laboratory, 
similar metbods are adapted for UvSo in the sticrerie, more especially 
in that department whore the purification of the juice is in progress* 
The foreman in charge of the carbonatatioii tanks is furnished with a 
small lalnmatory bcnadi, fitted with testing apparatus specially designed 
for his use, and miabling him. to determine, after a few siiuple 
manipulations and without calculation, the atkalinity of tlie juice 
under treatment, and the precise niom.ei.it at which the supply of gas 
should be shut off. 

At the close of the campaign, when all is quiet in the sucrerie, the 
attention of the chemical staff is directed to the analyses of soils and 
fertilisers, and to the all-important chemical methods of seed 
selection, which were referred to in a former paper. 
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We thus uote that the various technical aspects of the beet industry 
are directed by those who are sx>ecialists iii their several departments, 
whilst the rank and tile of the beet industrials comprises a class of 
labour which is second to none, and which must he reckoned as a 
pj'omineut Ihctor in the general progress of the industry. 

The (Jane. 

In the West Indies, we find both agricultural and manufacturing 
departments of the sugar industry united under the control of the 
planter, or manager of the estate, whose special qualifications as an 
agriculturist may serve to distinguish him from his (jontinental 
rival, the beet sugar fahricant. Starting his career as an overseer, 
he gains the coveted position of manager by dint of hard wa>rk, 
combined with administrative ability. Practical experience is 
necessarily the essential qualification , but, as this is rarely ba,cked up 
by a scientific training, any deviation from customary practices is 
regarded with suspicion and disfavour. 

He is assisted in the general suj^orvision of labour by a numerous 
staff of overseers, most of whom are engaged in the field, but an 
experienced “buildings’ overseer'’ is left in charge of the manu- 
facturing operations when the field work demands the manager’s 
personal supervision. 

The absentee proprietors are locally represented by attorneys, who 
control all financial matters connected with their estates, and whose 
long practical experience as planters entitles them to act as ex23ert 
advisers to the managers during their j)eriodic visits to the different 
estates under then control. 

The professional engineer is responsible for the proper working of 
the machinery, and advises the manager or the attorney regarding 
any alterations or additions he may think desirable. He seldom 
resides on the estate, hut is generally in charge of several factories, 
which he frequently visits. On each estate, he can generally find a 
trusty negro mechanic capable of supervising the handling of the 
machinery, and of carrying out minor alterations or repairs during 
his absence. 

Several proprietors of AWst Indian estates conjointly retain the 
services of a consulting engineer in London, who is consulted on all 
matters of importance, and who attends to the machinery orders 
received from the estates’ engine ors. 

No serious attempt has yet been made to submit the manufacturing 
operations to chemical control on the lines adopted in the rival 
industry; for, whereas tho large majority of factories dispense 
entirely with the chemist’s services, the most up-to-date factories 
have always limited their chemical staff to one resident. 
Estimating the number of chemists directly engaged in sugar 
factories as at the most a dozen, these are distributed between con- 



siderably over one thoxisand AVost Indisin factories, of whicli only 
about 140 are equipped withmodorn mackinory. We thus find one 
chemist to every 90 factories now in operation, or one to every 
twelve of tko more modern factories. Being, therefore, the rare 
exception ra,ther tha,n the rule, the chemist has to work single- 
handed with such assistauce as Ivo can look for after training others 
to execute the simpler tests ; a practice which, although rendered 
necessary hy circumstances, is far from satisfactory as introducing 
uncertainty wdiore accuracy and certainty are aimed at. To he of 
any jiractical value, the chemical control of a sugar factoiy would 
involve an amount of laboratory work and supervision in the factory 
which would fully occupy two or even three chemists on each woihing 
spell. Accurate analyses of isolated samples cannot represent the 
mean composition of the materials treated in the factory ; and, even 
when the system of sampling is all that can he desired, the analytical 
w^ork is frequently rendered futile by errors in weights of canes or 
measurements of juice, which are beyond the control of one chemist, 
although forming the basis of all his calculations. Thus handicapped 
he must he content with a pai4ial control based on the saccharine 
richness of the expressed juice instead of on the actual percentage of 
sugar in the canes ground ; appi'oximations based on mathenaatical 
formuke being generally unreliable as compared with direct 
analytical data. 

Similarly, if ho desires to cany out experiments in connection with 
the cultivation, the only assistants at Ms disposal are such as cannot 
appreciate the many precautions required to arrive at reliable in- 
formation, and, although he may give detailed instructions as to how 
the experiments are to be carried on in his absence, the results will 
generally ho doubtful, if not absolutely contradictory. 

Thnally, we ma}^ note that West Indian labour compares most un- 
favourably with that on the Continent as regards intelligence and 
reliability. The negro agriculturist of the old typo is now i-arely 
fotmd outside Barbados. Where he comes into contact with 
indentured coolie labour, ho has come to regard continuous employ- 
ment as only one step removed from slavery, and therefore beneath 
the dignity of a free British subject. His vservicos cannot, therefore, 
be relied upon by the estates when labour is most needed, although 
ho is ready enough to cultivate his own land, and within recent years, 
has become a successful cane farmer. As he ciiti put his hand to 
various crafts, a steady worker has no difficulty in findiiig employ- 
ment in the sugar factory, and makes a good workman so long as no 
great demand is made upon his reasoning powers. He is to he found 
in charge of the vacuum pan in every factory, and frequently earns 
high wages by his proficiency in the art of sugar boiling. The 
indentured coolie forms a striking contx'ast to the native, excelling 
him in intelligence, hut lacking his muscular strength. The higher 
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caste coolie has considerable control over Ms less fortunate country-* 
men, and is therefore of great service as a driver in charge of the 
gangs working ixi the field. Although hailing from a somewhat 
different climate, the coolie can hear exposures to sun and rain which 
do not agree with the deteriorated constitution of the native, so that 
coolie laboxir is mainly restricted to the cxiltivation, whilst the negro 
is available in the factory. 

[To he conclude A.') 


BAW SUG-AB WOBIvS OB BEBINEBIES. 

By Sigmund Stein. 

(Stigar Expert, Liverpool.) 

Very many people will ask themselves if there is any difference 
between raw sugar works and refineries, and if so where it lies ; and 
if not, why make this distinction ? Eor my own part I consider a 
distinction between them as out of place. The raw sugar works ox' 
raw sugar factory is a place where sugar is extracted from the plants 
and boiled and refined into sugar. This boiling and refining of the 
raw juice can he carried out to a certain degree and to a certain 
extent : if it is not complete, the place where it is generally carried 
out is called a raw sugar works; if, however, the process is carried 
further the name of sugar refinery is applied. 

The question now-a-days arises whether it would not be advisable 
for manufacturers of raw sugar to ciirry their process a little further 
and place on the market an article ready for consumption, as in that 
case they would combine both the qualities of a I’aw sugar woi'ks and 
a sugar refinery. Now-a-days where the pi'ocesses of refining have 
fallen into so many different channels, where it is proved that 
chax’coal is not any more a necessity, and where it is shown by the 
highest experts that a first class sugar can be made withoxxt the aid 
of animal charcoal, it is a matter for wotider that many raw sugar 
manxitacturers do not turn out sugar for consumption direct, TBis 
applies to our colonies in the AVest Indies and elsewhere, also to all 
other cane-growing coxintrie.s. AMry often raw sugar does not find, ji, 
suitable market, whereas sugar for cousruixjxtion would find a very 
ready nia,rk(.^t, and would demand a very high price. There is not 
always a very large demand for raw sugar for the manufacturer, but 
if ho could produce a finished article— that is, .sugar ready for 
consumption— he would inei'case his profit greatly. Again, ho could 
cater not only for the refineries, but deal direct with the consumer. 
There is no question of cost. A very small works conld instal at a 
trifling expense a plant by which they conld make sugar ready foi" 
consumption in any form whatevex' required. They could txxxm out 



•crystals, cubes, fine powdered sugar, fine yellow sugar, and golden 
sju’up, all without any extravagant installations, without unnecessary 
expense, and without increasing unnecessarily their plant. 

I have described repeatedly in the columns of this journal several 
suggestions and processes of mine by which sugar for consumption 
could be made hy simple means and by simple appliances. I have 
received already numerous communications from all parts of the 
world on this subject. I have described often enongh how easy it 
would be for a small plantation to have this small additional 
“refinery” for the case of emergency, and so make a sugar which 
•would compare very favourably with the sugar turned out in the 
sugar refineries with the aid of animal charcoal. 

If these estates wonld follow my advice and try the experiment 
they would find that the experiment would he worth the slight 
trouble and the trifling outlay of caj)ital, for they would he establishing 
a new trade, they would be laying the foundation for a large and 
increasing prosperous export trade with sugar direct for consumption. 
They could, for instance, find a ready market in England, where the 
large jam and confectionery industry would gladly take their sugar. 
They could also easily find a good outlet in the Colonies themselves. 
In this process, the molasses which result could easily be brought 
into a very fine state and made into golden syrup, for which a market 
already exists all over the world. 

These are only suggestions of mine, which I lay before the planting 
■communities for their consideration and discussion. I should be very 
glad if the few hints I have given should lead to a new branch of 
work, and I should he happy if I should he the means of introducing 
to them a new and profitable business. 


It is intended to lower the Belgian Consumption Tax on sugar from 
5I*75fr. to 20 fr., and a Bill has been submitted to the Chambei's to 
■give effect to it. 


In l^iji, the C. S. Befiuing Co,, of Sydney, have started a new mill 
at Lautoka, in consequeiuio of which the output of sugar in these 
islands will shortly show a considerahlo increase 


The OjJicJal Journal, Paris, publishes a decree fixing the following 
countervailing duties on sugars : on refined sugar from Canada, 
3fr, 63o, per 100 kilos, ; on raw sugar from the South AMcan 
Customs IJniou, 2fr. 65c., and on refined sugar, 3fr. 89c.; on raw 
sugar from the Australian Commonwealth, 94c., and on refined sugar, 
ofr. 62c. 
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HAWAIIAN ISLANDS. 


The Stjgae OAm»AiaN of 1903-04. 

The sugar production iu the Hawaiian Isles for tiro year 1903-04 falls 
slightly beliiiid that of its predecesvsor. It bis not responded this time 
to the hopes which were justified by the results obtained in 1902-03. 
The following figures, culled from the statistics published in the local 
press, give an exact idea of the progressive iiiovemont which has 
followed the development of this industry since 1897, and this year 


reveals a check in the increased production 

Tons. I Tons. 

1897- 98 229,414 I 1901-02 305,011 

1898- 99 .. .. 282,807 | 1902-03 437,991 

1899- 1900 .. .. 289,544 i 1903-04 380,000 

1900- 01 360,038 I 


During the seven campaigns mentioned in the above table, the 
development of the indn.stry, which is the mainstay of the islands, 
has continued and progressed from year to year. During some years, 
thanks to the perfection of field work, and the creation of an 
agricultural experiment station and experimental laboratory, the 
culture of the sugar cane in Hawaii has almost doubled in production 
and the cultivated area increased by several thousands of acres. If 
the last crop has not attained to the figures of the preceding one — 
having fallen short by 57,000 tons — one has to take into consideration 
the presence of an insect which has made its appearance in certa.in 
plantations, and which threatens at present to spread over the whole 
territory. This insect, known as the ‘^Leaf Hopper” f" Park Iv si all a 
BacchariculaJ was introduced into those islands three years ago with 
some canes imported from Queensland, Like all insects of this class, 
the Leaf Hopper secretes large quantities of a clear sugary Ihxuid, 
called “honey dew,” which attracts other insect parasites, and thus 
facilitatates the propagation of the “Hind Disease,” and of Cano 
Spume,” two kinds of cryptogams which tend to fix themselves in 
the stem of the cane and cause its eventual destruction, 

Under these circumstances, giving rise a.s they do to serious 
apprehension amongst the Hawaiian jilanters, it is easy to see that if 
the experts called in hy the agrioultmal Imroau do iU)t promptly 
evolve some remedy capable of putting an end to the ravages of tin’s 
pest, the Hawaiian sugar industry will soon suffer serious dama.ge 
in its production. 

The mean prices for raw sugar have been as foliows: — November, 
3 J cents per lb. ; December, 3^ cents; January, 3.J cents; Pobruary, 
3J' cents; March, 3-1 cents; April, 3i} cents; May, 3| cents; June 
and July, 3|- cents ; August, f J cents .— French (hnsidar Report, J 



oTo 

NOTES IN ( V)NNE(^TION WITH THE MILLEB PBOCESS 
EOB IMAJvTNG BASKET SUGAB. 


Tills process has alrea.dy heoii siiortly ulerredto in the Tnternatmml 
Hitfifcr Jowrualy 1901, page 109, hut the following details will be 
no(^ossa,ry in order to clearly describe it: — 

The prociiSK, u;p to the ovaporjition iu tho triple cllet, is the same 
as that usually carried on for the uianufactiireof non -chemical sugar. 
After leaving the triph^ (dfct tho bhjuor then, enters the finishing 
liattory. 'riin boiling in the linishiug battery is carried much further 
than wlion maJeing muscovtrdo sugar. The point of completion is 
found by ta,king up a portion of tbe boiling sugar from the pan with 
the finger, which has boon previously wet, and cooling it by blowing 
on it. If tho sugar is ju’operly cooked, the portion of sugar on the 
finger will harden and got brittle. Of course a pioce of wood can be 
used iustoail of the finger for the same purpose. 

The point <if st.rikiug is important, as, if the sugar is under- 
cooked, it may not dry piroperly in tho trays ; and if overdone it is of 
fine grain, and does not break uj) so easily. 

Tho time of lioiling also has to bo varied according to the purity of 
tliojuu^o; a. good j nice usually takes loss time to boil up than one 
containing c‘.<msidcrable impurities. 

Tho pan is fitted with a valve door, so that the charge is run 
cpiiclily out and is load directly into a drying tray by a gutter. The 
success of the process depends greatly on using small charges at a 
time. The usual amouai of sugar made in one charge is about 
200 Ills,, and tlio time to boil this up should not exceed 30 minutes at 
tho most. 

During the clarification and cloaiiiug of the juice excess of lime is 
epuite nniiecossa.ry and wa.stcfiil; neutral working gives the host 
results. 

Tho boiling sugar from tho pan is thou run through a gutter into 
a drying troyu In a largo works, making 20 tons in the 12 hours, it 
is run into a small truck on the railway and delivered into one of the 
drying trays. A drying tray consists of a wooden box, 12 ft. 
long X O ft. wide, and about 0 in. deep. They are smooth on the 
bottom, and tho seams aro grooved and tonguod, a.nd tho boards are 
screwed down on to 2-3 in. scantlings nnderuoath, the heads of the 
nails being countersunk in the insidta 

Tho clm,rgo, after cleaning down tho gutter with the spade, is spread 
out evenly over the surface of the box. This spado consists simply of 
a in. steel plate, the top four inches of which is bent round to form 
a scoop, leaving about eight s(iuare inches of shovel holow; the 
bottom edge is bevelled olf in order to give it a face. The charge in 
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the box is now imsbed evenly backward and forward over tb© box 
till it thickens. This will happen — if good juice and properly 
cooked — in about three minutes. It is then levelled off evenly over 
the whole surface of the box. The charge will then be about II- in. 
deep. It is then left 10 to 15 minutes at rest till the sugar has 
formed and the molasses has been absorbed. The proper time will 
be noticed when using the spade to turn it over. The latter, after 
levelling off in the first process, should be scraped clean. When 
used for the second stage the sugar will not adhere to it if the interval 
of time for drying has been properly judged. The second turning 
resembles ploughing, the bottom layers being brought to the surface 
as much as possible. This is done with the spade, walking up the 
length of the box and taking the thi'ee feet of sugar farthest from you. 

The sugar should now be loose, with large, soft lumps, and the 
second turning over with the spade should he done to hasten the 
cooling. When this is accomplished the lumps are broken up by 
being pressed by a round piece of wood on which the foot is placed, 
while a twisting motion is given by the handle. For a high quality 
of sugar the breaking may have to be done twice over, raking in 
between. 

The sugar, when cool, is ready for packing, and it should be 
rammed tightly into the package. It is quite dry and pulverant, 
and sandy to the touch. The small lumps are unavoidable, but do 
not detract from the value, as they have the same sugar content as 
the powder. The package should be practically water-tight. 

When no triple effet is used for the evaporation, the pans should 
he placed on the copper wall in the same position as the striking 
teache. But by open evaporation the same quality of sugar will not 
be obtained as with evaporation in vacuo — that is, the sugar will not 
polaiase so high. With juice of a purity of 90°, and using a triple 
effet for 80° of the evaporation, the whole of the solids iu the juice 
can be turned into sugar of 85 ° polarisation, 

Becoyeey.— By this process the recovery is the highest possible, 
having a triple effet or other evaporator for the hplk of the 
evaporation. The fall in purity from the juice to the finished sugar 
is not more than to 2° — that is, supposing the puxity of the juice 
was S3°, the purity of the soKds in the commercial sugar would be 
81 ° to 81^°. The only loss that oocurs is in the filter press cake, but 
as the sugar used contains about to of water, this loss is more 
than made good. A recovery of 100^ of the total solids in the juice 
has been effected over a considerable period in actual working, where 
careful tests have been made, and even 101 *51 has been obtained 
with low quality juices. Continuous analyses have been obtained 
over a period of now five years, and the above figures can be 
guaranteed. 
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As regards recovery from the sucrose in the juice, this depends 
greatly on the purity of the juice, and, strange to say, the lower the 
piuity of the juice, the higher the recovery ejected: thus, if the 
juice has a purity of 90°, Ill'll ^ of commercial sugar will be obtained 
from the 100 parts sucrose in the juice, while if the purity is 80°, 
125 / will be obtained. Of course the sugar in the one case will 
polarise higher than in the other. 

Ojie workman is sufficient to attend to the boiling of six pans set 
in one battery— -that is, two lots of three each. The working up of 
the sugar from that battery can be done by four men ; besides these, 
there is, of course, the fireman for attending to the furnace. Each 
pan strikes 200 lbs. in 30 minutes; therefore six pans yields per hour 
2,400 lbs. dry sugar. 

Some Advantages prom the Use of this Process. — One of the 
chief advantages of the process is the rapidity with which the sugar 
can he obtained in a dry condition. This, in ordinary working, 
should not exceed two hours after the juice has been obtained from 
the cane, every day’s work being finished off a few hours after the 
mill has stopped. 

The recovery obtained is the highest possible, and the quality of 
the sugar is the highest that can be obtained without eliminating the 
molasses. In practice it has been found that the megass saved from 
the boiler furnaces has been sufficient to effect the final evaporation. 
The loss from evaporation of the oil is practically nil, and the 
continual heating of it does not destroy the oil, the same oil being 
used over and over again. 


NOTES EEOM MAUEITIUS. 


The annual report for 1903 of the Station Agronomlque contains 
some notes on the utilisation of cane molasses as fodder, and, as the 
preparation employed is identical with that adopted by Mr. George 
Hughes in his patented Molascuit,” the following abstracts should 
be of special interest to the cane planter : — 

In the preceding bulletin we endeavoured to show the numerous 
advantages of utilising part of the molasses produced in the usines as 
food for stock, and which has since been practised on a more or less 
extensive scale. 

It is very difficult to determine exactly to what extent the usual 
fodder can be replaced by saccharine matter such as molasses, 
although information on this point is most desirable. Theoretical 
considerations, based on the chemical composition of the food, being 
somewhat unreliable, it is necessary to resort to actual observation 
and the best means of ascertaining the general condition of an animal 



is to determine its weight from time to time. For this purpose it is 
quite unnecessary to weigh all the animals under exj^eriment, but if 
two or three are selected as representing the average and weighed on 
the estate’s scale every Monday morning, for example, no con- 
siderable amount of work need be demanded, and may even be 
largely compensated for by an intelligent interest in the matter on 
the part of those in charge of the stables. Assuming the work of tbe 
animals to be fairly regular, a constant weight proves that the ration 
is suitable, whereas a diminution in weight proves that the animal is 
insufficiently nourished and that the food requires modification ; this 
being the most certain method of controlling the gradual substitution 
of saccharine food for that generally employed. 

We have recommended the mixing of the molasses with fine 
megass, the latter being an excellent absorbent and easily^ procurable 
during the crop season, but we hope that when its advantages are 
appreciated the planter will not hesitate to procure suitable machinery 
for reducing the ordinary megass and other fibrous plants to the 
required degree of fineness. 

There is onh* a trifling difference in composition between the 
ordinary and the finer particles of megass, the fibre of the latter is, 
perha2:)s, a little more digestible, hut the difference is not sufficient to 
to be taken into consideration. In the following analyses, the fine 
megass contains no sugar owing to the rapid fermentation of the 
contained Juice before the material was collected from the factory 
yard ; the whole megass, taken from the usine, was immediately 
dried and therefore still contains sugar, but if left lying in the yard 
the sugar similarly disappears, and the two portions of megass 
become equal. -yyel; Megass. 


Water .. 

Ordinary. 

Pine. 

Ordinary. 
.. 12-00 . 

Fine. 

12-00 

Ash .. 

1T4 . 

3-39 

.. 1-00 . 

2-99 

Cellulose (insoluble) 

.. 43’48 . 

41-00 

.. 38-24 . 

36‘OS 

, , (soluble) 

... 41*17 . 

49-40 

.. 36-23 . 

43-47 

Sugar 

.. 11-00 . 

0-00 

.. 9-68 

0-00 

Nitrogenous matters . 

... 1*73 . 

2-06 

.. 1-52 . 

1-81 

Other substances .. 

.. 1-48 . 

. 4-15 

.. 1-33 . 

3-65 


100-00 

lOO'OO 

100-00 

100-00 


In the majority of cases a large part of the customary fodder can 
be suppressed with advantage and replaced by saccharine matter, but 
it goes without saying that a complete substitution cannot he made ; 
both kinds of food are indispensable, but a too abundant use of 
grain supplies an excess of nitrogenous matter which is imperfectly 
utilized, and the reduction of which can be economically affected by fche 
addition of sugar. 

The more moderate ration suitable for maintaining animals in 
proper condition when at rest, should he supplemented by one rich in 
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liycirocarbons wlieu they are put to work, and the addition of 
molasses to the usual fodder is then of great service. 

The stock of animals on the sugar estates having been much 
reduced, all the molasses produced in the usines cannot be utilised in 
this manner, although a considerable proportion can be given without 
inconvenience, since, in the Fiji islands, as much as 15 lbs. has been 
regularly given per animal weighing from 1200 to 1300 lbs., which 
sufficiently demonstrates that the usual quantity of grain can be very 
largely reduced. 

As the selling price of molasses has been exceptionally low of late 
years, their ntilisation in this direction is the most rational, care 
being taken to employ fresh molasses or such as have been carefully 
stored, whilst the remainder may be utilised as fuel or as a fertiliser. 

As an example of the results obtained by feeding with molasses we 
may cite those of the usine “ La Laura,’’ where, during the crop, a 
mixture was prepared containing 80^' of molasses and 20°/ of fine 
megass, and which served as a supplementary food for the horses on 
the estate. Those which were working regularly received daily 
17 lbs. of a mixture of hay, oats and bran. In February one pound 
of this mixture was replaced by a pound of molasses-megass mixtui’e, 
this substitution being gradually increased until at the beginning of 
April they received 13 lbs. of grain and o lbs. of molasses-megass, 
which was continued until the end of April, when the proportion of 
grain was accidentally raised to 15 instead of 131bs. ; there was 
therefore only a reduction of 2 lbs. of grain per day, when probably a 
reduction of 4 or 5 lbs. might easily have been made. Two horses 
were weighed every week, with the following results : — 




No. 1. 

No. 2. 



Kilos. 

Kilos. 

April 

17 

420 . . 

376 

,, 

24 

421 . . 

380 

lilay 

1 

418 .. 

377 

j j 

8 

420 . , 

380 

}} 

15 

417 .. 

380 

j} 

23 .. 

. , .... 425 . . 

378 


The weights being constant, the ration was therefore amply 
sufiicient, and we believe that the same results would have been 
obtained had the proportion of grain remained at 13 lbs. The general 
opinion, and particularly that of the man who had charge of the 
stables, was that the horses showed more vigour and energy than 
before the experiment with molasses was commenced, and that this 
method of feeding was entirely satisfactory. As one is generally 
inclined to criticise any modification of every day practices, especially 
when these complicate rather than simplify the work, the above 
observations were not devoid of value. 

Maize is not employed as frequently as it might he for feeding 
stock, especially when a good price can he obtained at the harvesting 
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season. As it deteriorates ^ehen stored, it is of interest to ascertain 
whetlaer it is of equal nutritive value after storage as tlie same weight 
of fresh maize. Analyses were made to determine this point, but do 
not show any striking dife'ences, the sum of the nutritive elements 
being represented by 115-6 and 117*9 units in the fresh and 
deteriorated maize respectively. It is, however, necessary to take 
into consideration that deteriorated maize is more or less mouldy, and 
contains innumerable bacteria, which might have an injurious effect 
on animals from an hygienic point of view. The maize should he 
carefully stored in closed receptacles, and all insect or bacterial life 
destroyed by thorough drying, or by exposure to the vapour of 
carbon bi-sulphide ; the additional cost of such treatment being more 
than covered by the greater value of the maize so preserved. 

The 1903 campaign has been exceptional from an agricultural point 
of view, and had the selling price been normal, the financial result 
would have been most favourable. This considerable increase in 
production was due neither to an increase in the cultivated area nor 
to more perfect and intensive cultivation, but simply to exceptional 
meteorological conditions, namely, the favourable istribution of the 
rainfall, and the absence of cyclones and violent winds, which loosen 
the cane-stools and destroy the foliage. If, during the diier seasons, 
an insufficient rainfall could be supplemented by a moderate irriga- 
tion, the yield per acre would be more regular, and except under 
most imfavourable circumstances, would be generally higher than 
those actually obtained. When we consider the rapid increase in 
in production mainly due to irrigation in Hawaii, it is evident that 
the available water is not properly utilised in Mauritius, the larger 
part of the surface water being entirely lost. By adopting the 
methods employed in Hawaii, a very large area might be effectively- 
irrigated with the supply of water now available. This has already 
been tried in Mauritius by M. Gr. Aubin on the lands of ‘‘ Chehel,” 
and the advantages are so evident that the system has been promptly 
adopted by the owners of “ Beau Plan.” 

The manufacture of sugar tends to become centralised more and 
more, and, during recent years, several usines have been closed, 
and their canes worked up in neighbouring factories. The purchase 
of canes is therefore a problem the importance of which increases 
daily, and it has been often proposed to pay for the canes according 
to their saccharine richness or, rather, on the density of their 
juice. This is certainly the best basis of payment, the buyer 
paying for the amount of sugar he receives. With a uniform price, 
he has the advantage with rich canes, hut runs the risk of a loss 
when the canes are inferior. But with the great variety of 
canes culrivated, the density of the juice does not always correspond 
with their saccharine richness, nevertheless this would always 
be an advance on the present system in which control is entirely 
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absent. Analysis alone can furnish a basis of payment according to 
the real value of the canes, and, although such control would 
certainly complicate the reception of canes at the usine, it would not 
be impossible. The main difficulty would lie in obtaining a 
representative sample, and the most practical method of effecting this 
would be to analyse the juice expressed by the first mill, thus 
obtaining a much more reliable result than when operating on a 
small lot of canes. When canes from the same j)roperty arrive 
simultaneously and are dischai'ged upon the carrier direct from 
trucks, the taking of the sample would be a simple matter. When 
carted to the usine, it would be equally necessary that the canes 
coming from the same property should be unloaded at the same time 
and fed to the mill without admixture with other canes, or that they 
should occupy a certain length of the carrier and thus render it 
possible to collect a sample of their juice from the mill. But when 
the carts from the same proprietor arrive singly or cannot be brought 
together at the mill, the difficulty becomes much greater. A dozen 
canes may then be taken from each cart and placed in a heap marked 
with the number of the seller, and, at the end of the day, all these 
samples would be crushed together in order to obtain the juice 
necessary for the analysis. To avoid delays in the feed to the mill, 
the samples for analysis might be passed through a small experimental 
mill of sufficient power and driven by a chain from the factory mill. 

The analytical control might he dispensed with in the case of cart- 
loads arriving singly or in small numbers from the same source by 
fixing an average price for their reception, unless the. small propiietor 
or farmer agrees to share the expense which such control necessitates. 

It would be to the interest of the manufacturer to pay for the more 
important deliveries on the basis of the sugar he can extract. The 
simple density would be better than no control whatever, but it fails 
to indicate the exact value of the j uice. Selecting from the laboratoi’y 
analyses the following examples, we find two juices having a uniform 
density of 10*3 and two of 11*2 Baume : — 

Density 10’3. Density 11 ’2, 



Ko. 1. 

No. 2. 

No. 1. 

No. 2. 

Sucrose, per cent, in juice . . 

16*69 . 

14*23 . 

. 18*91 .. 

16*45 

Gllucose ,, ,, 

0*46 . 

2*12 

. 0*17 .. 

1*81 

Sucrose ,, in canes. . 

13*8o . 

11*95 . 

. 15*88 .. 

18*81 

d'lucose 5 , }, .... 

0*38 . 

1*78 . 

0*14 .. 

1*52 

Glucose, co-efficient . 

2*7 . 

14*8 . 

0*9 

11*0 

Parity ,, .. .. 

88*3 . 

76*0 . 

. 92*8 .. 

80*0 

The sucrose per cent, canes is 

calculated from 

the factor 

0*84. 


Assuming an extraction of 70 kilos of juice per 100 kilos of cane, 
the sugar entering ths usine is represented in the following table 
as Extraction,” the manufacturing yield being represented by 
column A. when calculated on 80^ of the sugar entering the factory. 
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and by column B., wlien calculated on the purity as is generally 


done. Yield per cent. 

Degrees on Canes. 

Baume. Extraction. A B 

No. 1 10-3 . . 11-54 . . 9-20 . . 10-17 

No. 2 10-3 .. 9-96 .. 7-96 .. 7-59 

No. 1 11-2 .. 13-23 . 10-58 .. 12-27 

No. 2 11-2 .. 11-51 .. 9-20 .. 9-30 


For juices of tb.e same density, tlie retm-n of sugar per cent, cane 
will therefore vary from 7*96 to 9*20, and from 9’20 to 10*58 witb. 
an extraction of S0|'. 

Natui’ally, with canes yielding juice of different densities, tlie 
results will be still more variable. It is for this reason that an 
erroneous valuation of a given variety of cane frequently arises 
when the yield of sugar per acre is adopted instead of the weight of 
cane, the latter being the only figure actually known. The figures 
obtained by multipljdng the weight of cane by the average manu- 
facturing yield obtained in the factory will vary enormously with 
different varieties of cane, as may be easily proved by working up 
each plot of canes separately, and will be more or less considerable 
even with the same variety of cane. 

Taking the exti’eme figures in the preceding examples, namely, 
7*86 and 10*58, it is readily calculated that it will require 1272 and 
945 kilos of canes respectively to make 100 kilos of sugar, and that a 
return of 5000 lbs. of sugar per acre would coiTespond to 31,800 kilos 
of canes in the former case, and to only 23,620 in the second. 


THE STIGAE CAHE CEOP OF INDIA, 1904-05. 


Since the first forecasts were issued in August no further report has 
been received from Bengal where the crop was then doing well. The 
prospects throughout Northern India continue favourable aud it is 
expected that the area under the crop in the United Provinces will be 
well above last year’s area. Madras also now reports an extension of 
the area, which is, however, still considerably below the average, and 
the crop is in satisfactory condition. 

The provincial reports are summarised below : — 

In the United Provinces the favourable prospects of ^the sugar cane 
crop reported in August continue. The period of incessant rain lasted 
till the end of that month when fine weather set in. The falls in the 
second and third weeks of September were sufficient in the greater 
part of the province except in the Benares and Gorakpur divisions : 
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in tliese two divisions tlio cane crop is at present estimated at 75 to 
SO per cent, of the normal. In the rest of the province the crop is 
reported to be healtliy and promising, and a full normal out-turn is 
anticipated. 

In the Punjab the total area is now estimated to be 311,100 
acres, as against 312,100 acres in the first forecast and 322,400 acres 
finally ascertained last year. The crop is in good condition except in 
Lahore, Gujrat and tSialkot, where it is only fair owing to deficient 
rainfall. 

In the North-West Frontier Province there is no change in the 
area as compared with the first forecast, namely, 24,600 acres. The 
prospects of the crop have much improved in Hazara and Peshawar 
by favourable rains ; in Baimu they are average. The out-turn for 
the 23rovince as a whole is expected to be up to the average. 

In Madras the total area planted with sugar cane in Baiyatwari 
villages up to the end of August, 1904, was 42,100 acres, or 7 per cent, 
more than in the preceding year. It is, however, less than the 
averages of five and ten years by 9 and 15 per cent, respectively. As 
compared with 1903 there is an appreciable increase in the South 
Arcot and Trichinopoly districts. The increase in the former is 
attributed to the demand for jaggery and in the latter to the early 
sup 2 :)ly of water in the channels. The condition of the crop is rej)orted 
to bo fair to good. 


DIFFUSION BY CONTINUOUS AND FOROED CIRCULATION. 

(Naudet System.) 

By M. L, Naudet. 


(Ooiitmmd from pmjo 54-8. ) 


^•Is itjiplh\d in ilH< Sitcrerir. — Fig. 2 represents a battery of twelve 
diffusers (of 40 hectolitres capacity) furnished with the apparatus 
previously described. Two regulating valves, F and F' , are there 
shown on the pipe-main leading from the re-heaters; the one, F, 
admits jviice to the battery during forced circulation, the other, Fh 
admits juice to the measuring tank. The oai)acity of the oii^ciilating 
pump is always calculated to deliver a larger volume of juice than 
that which can simultaneously pass by the valves F and Fb 

Suppose, then, that the fabrioant wishes to operate one difeser 
every five minutes, he must supply duxing that period 22 hectolitres 
of juice to the measuring tank through F* (namely, the volume 
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dra^n off per diffuser of 40 hectolitres capacity), also 60 hectolitres 
must pass into the battery thi'ough V. This can be arranged for 
before the campaign commences by adjusting these valves in the 
following manner: — The j)ump being started, the valve F' is opened, 
or closed, so as to permit exactly the desired volume of juice to 2‘)ass 
to the measuring tank in the required time. Similarly, this ^^Ljlve 
may be adjusted to allow the given volume of juice to be drawn off 
in 4, 4i-, 5, ol — up to 10 minutes; the various ^^ositions of the valve 
being recorded on a graduated arc fixed below an index pointer 
attached to, and moving with, the sj)indle of the valve. The position 
of the valve F, which should allow 60 hectoliti’es of juice to j)ass to 




ZT" 
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Fig. I.—The Compensatoe. 

the battery, in the given period, is similarl}' adjusted by filling a 
diffuser in f of the required time, and repeating this operation for 
the various periods to which the valve F^ was adjusted, indicating 
the positions of this valve as before. Then, in order to operate one 
diffuser every five minutes, it is only necessary to move these two 
valves so that the indices move into the pre-deterniined positions, 
and, so long as the valves are not interfered with, the time required 
for these two operations remains unchanged. 

Let us suppose that Diffuser Ko. 4 is empty and ready for charging 
with fresh slices, also that Ko. 3 has already been charged and is 
under circulation, whilst, at the same time, the desii'ed volume of 
juice is passing into the measuring tank. In order that the operations 
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of md chaff ff* iind soutira<jd slioiilcl torminate sinmltaneously, the 
former, which should occupy only froio 60 to 80 seconds, is not 
commenced until a certain number of hectolitres have been drawn 
off. Consequently, the juice-inlet valve on No. d is opened after, 



Re-Hediers 


li^g. 2 . “The Naxjdet Batteby as adapted to tbeatino Hot 
J triOES i3sr the Htjobebie. 

say, 14 hectolitres of juice have been drawn from No. 3. The latter 
opei'ation, soittiragei being completed, the level of the juice in the 

It is convenient to retain tlies© two te<ihnical terms for sake of brevity. Meichag& 
refers to the entrance of comparatively rich (but impure) diffusion jthce to the terminal 
diffuser (i.e., that diffuser last filled with fresh slices). *:iouiirage refers to the with- 
drawal of the final diffusion Juice (of maximum density and purity) from the battery 
into the measuring tank. 
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compensator returns to a-h [Fig, 1) by tbe law referring to com- 
municating vessels. During soiitirage, more juice leaves the battery 
than is returned to it by the pump, and the level of juice in the 
compensator rises. The capacity of the latter is so calculated that, 
when the battery work is most rapid, the compensator is completely 
filled before the mdclmge is commenced, so that the latter operation 
is very rapid, juice entering the terminal diffuser from the com- 
pensator as wen as from the preceding diffuser. Consequently, 
whenever the battery operations are stopped, there is always a free 
passage for the juice into the partially filled compensator, and no 
time is lost in changing the diffuser, the rapidity of the work being 
thereby greatly facilitated. 

Assuming that the battery supplies exactly the required volume of 
juice for meichuge and soutirage during five minutes, what must the 
fabricant do when, finding that the battery is working too fast to 
maintain the j>roper density of the juice, he wishes to prolong the 
period of each diffuser to six minutes ? Evidently, he has simply to 
adjust the positions of the valves, I’ and to the required con- 
ditions vdthout having to give instructions to the men in charge. 
The compensator being filled with juice before tbe ineichage is com- 
menced, the juice rises in the vertical pipe until it automatically 
exerts a counter-pressure which diminishes the working- speed of the 
battery. As the juice under circulation meets with this counter- 
prossme (which is exerted in an upward direction through tbe 
bottom perforated plates of the diffuser) the working of the battery is 
slackened for the time being, hut can be greatly increased a few 
hours later should this be necessary. In fact, we might say that the 
battery is checked for a certain period in order that the suhsecxuent 
W’oi-king may he hastened ; and, instead of the difficulty usually ex- 
perienced in regaining the normal working-speed, my battery 
remains capable of its maximum output at a moment’s notice. 

Another case may present itself. The battery is not suppljdng 
sufficient juice to the evaporators, so the valves, V and are 
adjusted to furnish the required volume of juice in foui’ minutes. 
During the soutirage^ which is somewhat more rapid, the compensator 
will not .be completely filled and, during meichage^ the level of the 
juice in the compensator descends below a-b (Pig. 1), the outlet- 
valve being partially closed by the motion of the fioat so that the 
movements of the juice are impeded. Simtirage is also retarded and 
is only complete when the level of the juice in the compensator again 
rises to that is to say, after 4 or 4^ minutes; hence, the float 
automatically obstructs the free circulation which takes place when 
the outlet valve is fully opened. 

It will therefore be evident that, by this method of working, no 
attention whatever is demanded from the battery-hands, the respon- 
sibility resting solely with the fabricant, who determines at what 
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speed his battery should be worked in order to adapt the battery to 
the general requirements of the factory. The diffusion is continuous, 
yielding a juice of maximum density and spent slices containing a 
minimum quantity of sugar. 

The fabricant need no longer fear that the battery-hands will 
snatch intervals of rest during the night spell by hurrying the 
operations in several diffusers, for he is x>rovided with a better means 
of control than that furnished by the automatic registering apparatus 
generally adopted. 

The rneichage should be almost instantaneous ; the juice, entering the 
diffuser with a mean temperature of 50°, will scarcely have time to warm 
the fresh shoes before being replaced by hot juice, which immediately 
has the desired ehect. We stated last year that it was preferable to 
ehect the rneichage gradually and at a moderate temperature in order 
to avoid decomposition of the sugar, and this plan was adopted 
during the early part of the campaign. But, we have since proved 
by analyses that the colder juices, especially when working with 
frozen or rotten beets, dissolve the saline im];>urities quite as readily 
as juices at higher temperatures, and we have therefore decided to 
conduct the rneichage as rapidly as possible and thus reduce the period 
of contact between the slices and the cooled juice — v'.e., at temperatures 
of from 30° to 60° as contrasted with hot juice of 80°, After rneichage 
with cooled juices of 80° purity, the juice drawn off did not exceed 
77° purity after three minutes’ contact (not counting the time 
occupied by rneichage). Since increasing the speed of the rneichage, 
the analyses indicate that the juice, entering the dijffuser at 80°, had 
almost the same purity as that drawn oh' by the pump, whilst the 
purity of the first portion of the circulated juice (which is cooled by 
contact with the fresh slices) rose to 81, that following to 82, then 83. 
These comparatively low purities were due to the inferior quality of 
the roots, the purity of which was from 76 to 79, and even as low as 69. 

As applied in the distillery. 

The great difficulty experienced in adapting our process to the 
distillery in 1901 arose from the fact that the juice must be drawn 
from the battery at a mean temperature of 30°, or a maximum 
temperature of 35°, whereas our process yields juices at higher 
temperatures. It was therefore necessary to cool these j uices either 
in a special apparatus or merely by contact with the fresh slices. In 
attempting to overcome this difficulty by the latter method, certain 
modifications had to he introduced which greatly reduced the outimt. 
The introduction of the compensator has since enabled us to realise 
our original idea— namely, to retain the method of working adoiited 
in the sucrerie by re-arranging the various pipe mains. 

As applied to the sucrerie, the juice leaving the difcser during the 
latter part of the circulation had a mean temperature of from 32° to 
54° under the following conditions : — 
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1. The iiiekliarje was conducted at 80^. 

2, The fresh slices had a temperature of 10"'. 

It is, however, certain that the meicJiage could never have been 
made at a higher temperature than 65'^, and if the slices had a 
temperature of 10“ at the commencement of the campaign, towards 



the close of the latter their temperature was much lower and 
consequently the temperature of the juice drawn oS between the 
and later periods of the cii'culatioii would be considerably below 
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The conti’ol of the battery in the distillery is identical with that in 
the sucrerie, with the exception that the valve is dispensed with, 
the valve Y being adjusted as before. At the commencement of the 
circulation, the temperature of the juice leaving the diffuser is 
between 65° and 40°, as indicated b}^ a thermometer on the juice 
outlet pipe. When the temperature drops to 40° (after about two 
minutes) the workman opens the valve leading to the measuring 
tank, simultaneously closing that connected with the compensator. 
The temperature of the juice then continues to fall during the 
soiifirage, and only commences to rise when that operation is 
complete. 

The workman then re-opens communication with the compensator, 
and closes the passage to the measuring tank, when, owing- to the 
accumulation of juice in the compensator, the subsequent meicliage is 
very rapidly effected. 

If the battery works too rapidly, the motion of the juice is 
automatically regulated by the juice rising in the vertical pipe of the 
compensator until equilibrium is established. If it is desired to 
hasten the work, the compensator float influences the meicliage as in 
the preceding ease. 

As adapted for operating tioo batteries simultaneously. 

In this case also, our battery is controlled by the careful regulation 
of the soiitirage to within a YQvy few seconds of the required time. 

The juice, to be drawn off from each battery, flows alternately to 
the compensator, and it is from the latter that the juice under circula- 
tion is drawn by the pump. Our two control-valves are adjusted 
to effect the circulation and the soiitirage in one and the same period 
of time, minutes for example. We need not here consider the 
meicliage j which is conducted in each battery whilst disconnected from 
the compensator, and which is consequently more rapid than the 
soutirage. 

Under these conditions we have the following results : — 

1. The battery furnishes the desired volume of juice in minutes, 
the circulated juice returning to the battery during the time that 
juice is being drawn off to the measuring tank. The level of the 
juice in the compensator remains at r«-5 {Fig. 1.) 

2. The battery furnishes more juice as soon as the level of juice 
in the compensator rises in the vertical pipe to a point at which the 
counter-pressure equals that of the battery; this level will be a ^-5% 
for example, 

3. The battery furnishes less juice when the level of juice in 
the compensator descends between a<~h and a ^-5’, the motion of the 
float then partially closes the outlet valve, causing a retardation of 
the soutirage and forced circulation, and tending to hasten the work- 
ing speed of the battery. 
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THE BEET SUHiVE PEOBLEM. 

The formation of the large combination of beet sugar factories in 
Michigan, iiiider a central board of control, is doubtless intended to 
prevent the interference of the various factories ^yitll each other’s 
heet supplies, and at the same time to diminish the expenses of 
organisation, or the' so-called fixed charges. The beet sugar industry 
since its beginning in the United States has presented featirres 
entirely dife’ent from the salient features of the cane sugar industry. 
In the latter, from the beginning, the sugar planter was a planter in 
fact, producing his own supply of sugar cane and then manufacturing* 
it into sugar. It is only during recent years, with the development 
of the central factory system, that the sugar factories have been 
enlarged beyond the capacity of their owners’ fields, and have taken 
in the crops of the adjacent fields whose owners felt that they 
would realise larger profits by the sale of their cane crops than by 
their manufacture into sugar with their own less perfect sugar 
manufacturing apparatus. 

In the heet sugar industry, from its beginning in this country, the 
sugar factories have looked to the farmers for their supply of beets, 
and have only consented to build factories where an ample supply of 
beets seemed probable or was actually contracted for. The earlier 
heet sugar factories failed because they could get no supply of beets, 
and did not themselves wish to engage in the culture. The problem 
of an adequate supply of beets is now presenting itself to the factories 
in Michigan, in Colorado, and in California, In the world generally 
there is no way of settling such problems except by paying higher 
and higher prices, until those who are to be depended upon for the 
production will find it to their interest to engage in beet culture 
rather than in other cultures with which they have been more 
familiar. With the recently prevailing prices in Louisiana, the prices 
paid for sugar cane have been from $3*00 to S3’o0 per ton. The 
sugar beet produces about one-half more sugar per ton than does the 
sugar cane, and it would seem in order for the heet sugar factories to 
pay for a ton of beets about one-half more than the sugar planters 
of Louisiana pay their tenants and others for their sugar cane, or let 
ns say, $1*50 to $5*25 per ton. And yet, so far as we know, no such 
prices have been paid for beets, or, if paid, only for some exceptional 
lots of very high sugar content. In Louisiana, thus far, the prices 
paid for cane have been paid for it indiscriminately, so long as it was 
sound, the variations in quality not being so great as to permanently 
establish any method for distinguishing between the better and worse 
canes. 

In Europe, the beet sugar factory was first developed in Erance, 
and twenty-five years ago it was estimated that 85 per cent, of the 
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beets consuiiied iu French sugar houses were produced by the stock- 
holders of the houses, thus practically coutiiuiiiig the custom, that 
prevailed in the cane sugar -world, making the sxigar producer and 
cultivator practicall\' the same person. The beet sugar industry in 
Gerinany developed later, and some twenty-five years ago it was 
found that there already three-quarters or more of the beets consumed 
iu the great factories in Germany were produced by the beet fanners 
who had no interest whatever in the sugar factory. They simply 
found that sugar beets were a more lucrative farm product than any 
others in which they could engage. 

In connection with the termination of the sugar bounties in Europe, 
it was thought that there would be a great falling off in sugar 
production, and with a diversion of the great fields of Central Europe 
from their present beet culture hack to wheat, rye, barley, and other 
cultures. This is not the case. A slight diminution occurred, but it 
will be found, doubtless, within a very few years, that the area in 
sugar beets in Europe will be greater than ever, and that the relief 
to the industry that may come from the abolition of the sugar 
bounties, will come from the greatly increased consumption of sugar 
in Europe. It is a notable fact, and has been for several decades, 
that in Germany, wherever a sugar factory has been built, the entire 
neighbourhood has taken on new life; the farmers have acquired 
more wealth and display it in improved buildings, better domestic 
animals, more of them and better furnishing of their residences, 
better waggons and carriages, and evidence of general social improve- 
ment all along the line. These men find that it is better to produce 
sugar beets than it will be to go back to the wheat industry, in which 
they have to compete with our great western plains, where wheat is 
produced by machine work and passes from the fields across the 
continent, and in great ships directly to Germany, with less hand 
labour for the whole transit than is generally had in Germany on the 
local production of wheat there. Our hope for any permanent appre- 
ciation of the values of sugars must come from its increased 
consumption, and not from any expected diversion of the European 
farmers to other industries. Further, if our western beet sugar 
factories expect to maintain or increase their supplies of sugar beets, 
they must pay for them prices that will lead the farmers to abandon 
wheat and other cultures, and go into that of sugar beets to a greater 
and greater extent . — (Lmhiana Flanier.J 
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THE CHEMICAL COMPOSITION OP MAPLE-SYBUP 
AND MAPLE SUOAE. 

By a rough, classification, accountable by the fact that sucrose 
constitutes their chief ingredient, so-called maple-syrup and maple- 
sugar have long been classed with products obtained from sugar-cane, 
sugar-beet and sorghum. The statement that the sugar of the maple 
sap is identical in composition with that of the sugar-cane has been 
currently accepted, hence it has been concluded that chemical 
methods are helpless as a means of distinguishing the syrup or sugar 
prepared from the sugar-maple from like jmcducts prepared from the 
sugar-cane. Commercial interests have taken advantage of the 
unsatisfactoiy state of chemical knowledge regarding maple products, 
and have been active in enforcing upon the popular mind the belief 
that pure maple-sugar is chemically identical with the well-known 
refined granulated sugar. Contrary to absurd opinions and interested 
claims, however, it is obvious that, beyond the point of identity as 
regards their sucrose content, so-called cane-sugar and maple-sugar 
are very divergent in composition and properties. 

Maple-sap is essentially a dilute solution of sucrose, carrying, also, 
small amounts of proteids, organic acids (mainly malic), mineral 
matter (chiefly lime and potash) and traces of reducing sugars. 
During the boiling-down process some of the proteids are coagulated 
and rise to the surface, where they are removed by skimming, while 
a considerable amount of mineral matter (so-called * ‘nitre” or simple 
dirt) is deposited at the bottom of the evaporator. The syrup, after 
being drawn, may be further clarified by filtering hot through felt 
strainers or by sedimentation. A product intended for use as syrup 
is commonly boiled down to a density of 11 pounds of syrup per 
gallon; if it is to be made into sugar, the syrup is boiled to a 
concentration such that it will harden on cooling. As is well-known, 
the value of maple-sugar is out of proportion to the saccharine 
matter which it contains, and is due to the peculiar pleasant flavour 
derived from certain minor ingredients carried in the sap. The 
nature of these flavouring substances has not been definitely 
determined, but that they are not wholly volatile is shown by the 
fact that they remain in the syrup during the process of concentra- 
tion and may be retained in the sugar for a considerable time. The 
distinctly agreeable odor that accompanies the evaporation of maple- 
sap is famihar to anyone who has visited an orchard during the sugar 
season. The wide range in colour, from, very light to very dark, 
characteristic of maple-syxups and sugars is attril^utable to various 
causes, chief among which are location and character of soil, time of 
season, and care taken in handling and boEing the sap. The first 
run of sap produces a much lighter-coloured syrup and sugar than 



o9;] 

the later runs, which not only yield darker products, hut impart 
flavours sometimes unpleasant to the taste. The first run is 
considered by all producers as by far the best for making a first- 
class product. Colour is, however, not a safe criterion as to quality 
or purity, and has little infiiience upon prices commanded in the 
gen<3ral market, as it has long been suspected that very little of the 
pure article eventually reaches the consumer. 

It has long been a matter of common report that there are sold on 
the market large quantities of alleged maple-syrups which are fabrica- 
tions composed only in part of maple-syrup, or, as has often been the 
case, are entirely free from any maple product whatever. The 
requisite maple flavor has been imparted to such syrups, it is said, 
by mixing them with an extract prepared from hickory bark and sold 
extensively under the name of “mapleine.” As claimed by its 
inventor, “The effect of the extract or decoction is to give to the 
syrup the flavor of the maple, producing a syrup which cannot be 
distinguished from genuine maple syrup.” The simple practice of 
flavoring syi'ups with corn-cob infusions has, so far as known, 
probably not extended seriously beyond the bounds of rural com- 
munities or the domestic kitchen. There has recently been reported 
a process of preparing imitation maple-syrup, which consists in 
distilling maple or hickory chips with steam, adding sugar to the 
distillate, boiling down to the required density, then adding caramel 
if necessaiy. Various other processes, concoctions, flavours and 
essences have presented themselves from time to time, but these, in 
most instances, have been of such a character as not to merit serious 
attention. The use of so-called corn-syrup, or starch glucose, as an 
adulterant of maple-syrup has been practiced quite extensively for 
many years, but this form of adulteration, whOe very profitable 
to the manufacturer, has yielded an inferior article, and on© which 
could easily be detected by the chemist, if not by the consumer. 

Within the past fifteen years more or less complete analyses of 
maple products have been made and reported, notably by analysts of 
the United States Department of Agriculture, the Canada Inland 
Bevenue Department, the Connecticut Agiicultural Experiment 
Station at New Haven, and the Illinois State Eood Commission. 
These analyses, with the exception of those reported from Canada, 
show little or no attempt to determine the properties of samples of 
known purity, and beyond the point of reporting adulteration with 
starch glucose, all analysts are cautious and seem to he of the opinion 
that it is impossible to say in regard to most samples whether they 
are spurious or genuine. The analysis of commercial maple-syrup 
has, therefore, in recent years, been confined chiefly to the detection 
of starch glucose. — ^(Abridged from Journ, Amcr. Chem. Soc,) 
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OBITUARY. 

Victor Beaubuin. 

Belgium lias suJSered a great loss in the death of an exceptionally 
able man. In the sugar world he held a high position as head of the 
important refinery at Tirlemont, of which town he was burgomaster ; 
as Vice-President of the Society of Sugar Manufacturers, and 
Manager of the United Sugar Factories ; and as Vice-President of the 
Superior Council of Agriculture. In all positions he was/ac?7e jynnceijs, 
and was able, as member of the Belgian Parliament, with his accurate 
knowledge of the technicalities of the sugar industry, and his wide 
acquaintance with the sugar legislation of his own and other 
countries, to speak there with authority and to beheard with attention. 

But it was in his position as Delegate at the International Con- 
ferences on the sugar question, and at the meetings of the Permanent 
International Commission at Brussels, that I had the best opportunity 
of appreciating his remarkable personality. He spoke seldom, but 
whenever he addressed us he enjoyed the distinction of receiving 
especially close attention from his hearers. "What he said was always 
concise, lucid, full of accurate knowledge and well considered argu- 
ment. He spoke slowly, and with much precision, and what he said 
always carried great weight with those who listened. 

I am sure there is no member of those assemblies who will not 
regard his loss as very serious, not only to the Belgian industry and 
the Belgian G-overnment, but also to all who desire to see the sugar 
industries of Europe maintained on the basis of free competition and 
equality of conditions. 

George Martineab. 


PUBLICATIONS EECEIVED. 

The hobby of collecting picture postcards — those who do not collect 
call it a craze — has before now been turned to useful account for 
advertising public resorts, or the railways leading thereto. We have 
just been sent several sets of views of the West Indies taken by 
Mr. Algernon E. AspinaU, Secretary to the West India Committee, 
and published with the object of popularising those islands, which 
have been described as some of the brightest gems of the British 
Crown. Considering these are reproduced from amateur photographs, 
the results are surprisingly good, all the more when we bear in mind 
the difficulty of getting adequate graduations of light when a ti'opioal 
sun is shining. The series are as follows : — 

I. West Indian Views. 11. West Indian Life, 

m. Barbados. IV. British Guiana. 

V. Jamaica. VI. Trinidad. 

Vn. Grenada, VIII. St. Lucia. 
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One of the Trinidad views is of the well-known Usine St. Madeleine, 
which is clearly depicted. The views of the West Indian Life are 
particularly good. The cards are executed by Messrs. Eaphael Tuck 
& Sons, and are obtainable from Mr. G. P. Osmond, 15, Seething 
Lane, London, E.O. Series I. and II. are in packets of twelve, the 
rest in packets of six ; and the price is one penny per card. 


(fforves^ionbcitcc. 

SUGAE, EEFINING WITHOUT CHAEOOAL. 


To THE Editou of ‘‘The Internation'Ae Sugar Journal.” 

In No. 69 (September, 1904) of The Intern atioiud Sugar Journal 
appears an article headed “Sugar Eefining without Charcoal,” by 
Mr. Sig. Stein, xis such an article is very misleading for those who 
really intend to do as the author proposes, I will try in these lines 
to criticise and correct same. 

An average analysis of jaggery, from five difierent places in the 
British East Indies, gave the following composition : — 


Pol, (direct) 

77-5° 

Ash 

3'2J 

Glucose 

n-n 

Water , . • 

8-27 


App. purity + 85. 

Jaggery is a sugar or rather a masse-ciiite of nearly the same 
appearance as the well-known West Indian “ Muscovado,? which is 
sold on basis 80^ Pol., thus being somewhat better. When the 
jaggery is dissolved in water, it gives a liquor at least as pure as any 
ordinary cane juice (pur. 80-90), and may yield white sugar as good 
as any cane or beet juice of the same purity. 

In America (and also in Austria and Germany so far I can 
remember) white, so-called “granulated,” sugar is made in most 
factories from beet juice without any use of bone-black (charcoal) 
filters. I have seen just as pure white sparkling sugar made from 
rotten beets as that from refineries in New York, 

After double carbonatation, the juice is treated with sulphurous 
gas, this treatment being repeated after concentration to syrup. 

In Australia many factories make a pure white sugar without using 
bone-black filters. Either the raw mill juice is sulphured right away 
or else it is treated with the gas after liming. The alkalinity of the 
juice is kept as near to the neutral point as possible. The syrup 
must be neutral. If alkaline, it becomes coloured during boiling ; if 
acid, inversion will take place. 

Here, in Java, the same proceedings are conducted. The masse- 
cuite is dried very thoroughly before washing with water and covering 
with steam. The sugar is either granulated, or cube, or “yellow 



596 


Demerara ” (big, white grains washed with “ Caramel ” or Orleans). 
In many other places white sugar is made in the same manner. The 
bone-black filters are disappearing. But as to Mr. Stein’s process : — 

1. A double bottom is not necessary in the melting pan. A coil 
arrangement is just as good and cheaper. The mixture has a density 
of ca. 50- Be, A little lime is added (to weak reaction with Phenol- 
phtalein), this being necessary, not only for the liming treatment but 
also because the jaggery is often acid. 

2. Filtration through filter presses is impossible on account of its 
slimy character, unless re-agents have been added. Bag filters are 
cumbersome and expensive. 

3. For this reason alone it is not advisable to boil the liquor 
without lime. 

The liquor from the melting pan is then let into the saturation 
pans, where suli>hurous gas is introduced. When the alkalinity just 
colours litmus paper blue, the gas must he shut off within 30 
seconds, and at the same time open steam is turned in. 

The liquor is now about 80^-90^ C., and contains a precipitate that 
settles very easily. The liquor is then fit for filtration through 
filter presses. The press cakes may he stirred up with water, the 
mud allowed to settle, and the wash-juice used in the melting pan 
again, thus recovering some of the sugar lost in the cakes. 

The double installation of filter presses and pumps is then 
unnecessary, and only melting pans for jaggery are needed. Instead 
of filter presses, very often Scheibler’s or Danek’s filters are used. 

The subsequent boiling of the clear liquor to masse-cuite, the 
mixing of this, &c., &c., must of course be done thoroughly to obtain 
good results, but it is not at all necessary to leave the masse-cuite in 
the crystallizers or mixers for ten hours. The time depends upon 
the consistency of the masse-cuite, and the experienced sugar boilez^ 
knows when it is fit for curing. 

Syrup is drawn in till the purity is about 80. 

The sugar must be cured well before washing with water, blue, and 
steam. If there remains too much syrup, this may be boiled to a 
No. 2 strike, making a fine yellowish, marketable sugar. 

To me it is obvious that Mr. Stein’s process is costly and destructive 
to the sugar. Two installations of presses and pumps, two melting 
pans, two pans for his No. 1 sugar and for his refined sugar, besides 
one pan necessary for No. 2. Many centrifugals are needed, much 
of the siigar having to he cured twice ; moreover, the sugar liquors 
suffer from too many boilings. 

Whether this kind of refinery will pay or not I dare not say, but I 
doubt it. Even if the waste molasses are burned, much extra fuel 
1ms to he used. It is much cheaper to erect a sulphuring installation 
in the factories. 


GiTOTAB HAaEMAKN. 
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MONTHLY LIST OE PATENTS. 
Ooramunicated by Mr. W. P. Thompson, C.E.,E.C.S., MJ.M.E., 
Chartered Patent Agent, 6, Lord Street, Lirerpool ; and 
322, High Holborn, London. 


EN GrLISH. — APrLICATIONS . 

21865. J. H. PIamakeb, Paris, Ei'ance. Iiivprovements in 2 >T(>cess 
of obtaining milk sugar and casein from fiiilk. 11th October, 1904. 

23579. A. G. Eischeb, London. A combined self -operating sugar 
sifter and gradnator. 1st November, 1904. 

24366. P. Youkg, London. Improvements in and relating to bins 
for sugar and other materials, 10th November, 1904. 

24374. B. T. Ling, London. (Communicated by C. H. Bertels, 
Belgium.) Process for the separation of alkaline salts contained in 
sugar juice and the subsecptent extraction of cry stall isahle sugar. 10th 
November, 1904. 

24575. J. C. P. Laeeuille, London. Improvements in sugar 
moulds. 12th November, 1904. 

ABRIDGMENTS. 

15297. y. Drewsen, New York, United States of America. 
Process of manufacturing p>rod,ucts from cornstalks^ sugar cane and 
analogous pithy stalks. 8th July, 1904. The difficulty in preparing 
hbrous material (cellulose), or other products suitable for the 
manufacture of paper from these pithy stalks lies in the different 
character of the different parts of the stalk. A corn stalk proper, 
namely without leaves or husks, for instance, consists of two parts 
which can be used by paper manufacturers, to wit, the outside shell 
and the pith. The shell has a character similar to wood and contains 
a high percentage of fibres, while the pith is spongy and consists 
principally of oblong cells. This is also true of the sugar cane. 

Copies of all published specifications with their drawings in these 
lists can be obtained from W. P. Thompson & Co., 6, Lord Street, 
Livex'pool, at One Shilling a copy for English or American Patents, 
and Two Shillings for German. In ordering please give number and 
date. . 

Patentees of Inventions connected with the production, manu- 
facture, and refining of sugar will find The International Stigar 
Journal the best medium for their advertisements. 

The International Sugar Journal has a wide circulation among 
planters and manufacturers in all sugar-producing countries, as 
well as among refiners, merchants, commission agents, and brokers, 
interested in the trade, at home and abroad. 



IMPOBTS AND PXPOETS OP SUGAR (UNITED KINGDOM) 

To ENT) OP OCTOltEK,, 1903 AND 1904. 

IMPORTS. 


Raw Stjoars. 

Quantities. 

Values. 

19U3. 

1904, 

1903. 

1904. 


Cwts. 

Cwts. 

£ 

£ 

Germany ...... 

4,3b9,534 

5,175,987 

1,836,825 

2,377,715 

Holland ...... .... 

184,109 

405,291 

71,152 

205,719 

Belsfium 

658,501 

551,925 

272,903 

273,292 

France 

524/246 

473,627 

229,534 

247,266 

Austria-Hungary 

1,542,961 

688,203 

646,458 

310,628 

J ava 

359,537 

1,679,414 

174,602 

780,581 

Philippine Islands ...... . . 

70,646 

87,025 

25,285 

31,165 

Cuba 

445,166 


215,443 


Peru 

301,891 

900,394 

124,895 

423,311 

Brazil 

07,639 

83,257 

26,394 

31,607 

Argentine Republic . . . , .... 

418,369 


184,709 

.... 

Mauritius 

264,311 

525,292 

94,346 

198,838 

British East Indies 

264,420 

192,817 

97,127 

78,319 

Br. W. Indies, Guiana, &c. 

565,883 

840,288 

340,280 

543,045 

Other Countries 

453,319 

434,944 

197,525 

202,659 

Total Raw Sugars 

10,490,532 

12,038,464 

4,537,478 

5,704,145 

Refined Sugars, 





: Germany 

12,640,647 

8,697,125 

6,618,979 

4,962,330 

i Holland' 

1,833,314 

2,613,080 

1,065,727 

1,587,958 

1 Belgium 

113,379 

432,690 

66,524 

253,682 

France 

758,556 

2,368,859 

429,252 

1,356,885 

i Other Countries 

861,794 

179,991 

426,662 

95,370 

j Total Refined Sugars . . 

|l6,197,690 

14,291,745 1 

1 8,607,144 

8,256,225 

j Molasses 

: 1,284,427 

1 ,448,708 ’ 

[ 235,520 

271,067 

1 Total Imports 

|27, 972,649 

27,778,917 

jl3,380,142 

14,231,437 

EXPORTS. 

’ British Refined Sugars. 

Cwts. 

Cwts. 

£ 

£ 

1 Sweden and Norway ...... 

30,107 

: 29,942 

15,047 

16,379 

Denmark ...... 

82,363 

1 90,168 

44,867 

46,191 

i Holland 

56,853 

i 55,152 

30,689 

30,363 

i Belgium 

9,986 

9,709 

5,072 

5,325 

I Portugal, Azpres, &c. ...... 

8,176 

i 16,757 

4,647 

9,224 

Italy 

7,472 

i 3,508 

3,442 

1,676 

Other Countries ...... 

j 653,713 

1 304,472 

400,714 

199,811 


848,670 

! 509,706 

504,478 

308,969 

Foreign k Colonial Sugars, 





Refined and Candy 

35,772 

1 21,327 

22,258 

14,847 

Unrefined 

52,932 

i 93,258 

27,957 

51,778 

Alolasses 

1,867 

1 1,835 

892 

1,022 

Total Exports 

939,241 

626,126 

565,585 

376,616 
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UNITED STATES. 
(Willett 4’ Gray^ ^'C.J 
(Tone of 2,240 lbs.) 

Total lieeeipts, Jan. 1st to l7tli . . 1,' 
Iteeeipts of liefined ,, ,, ,, 

Deliveries ,, ,, ,, .. 1/ 

Consumption (4 Ports, Exports deducted) 

since 1st January 1, 

Importers’ Stocks (4 Ports) Nov. 16tli . . 

Total Stocks, Nov. 30th 

Stocks in Cuba, Nov. ,, 


1904. 

Tons. 

1,785,775 

569 

1,794,651 


Total Consumption for twelve months 


1,712,322 

3,285 

129,000 

1,000 

1903. 

2,549,643 


1903. 

Tons. 

1,490,436 

1,264 

1,456,015 

1,526,587 

36,806 

100,387 

122,000 

1902. 

2,566,108 


CUBA. 

Statement of Extorts and Stocks of Sugar, 191)3 and 1904. 


(Tons of 2,240Ibs.) 

Exports 

Stocks 

1903. 

Tons. 

826,108 

158,593 

1904. 

Tons. 

.. 1,078,906 

16,916 

Local Consumption (nine montho) 

984,701 

30,720 

.. 1,095,822 

32,721 

Stock on 1st January (old crop) 

1,015,421 

42,530 

.. 1,128,543 

94,835 

Keceipts at Ports up to September SOth . 

. 972,891 

.. 1,03338 

Mavam, 30th September, 1904^ 

J. Guma.— - 

-F. Mejeb. 


UNITED KINGDOM. 

Statement op Imports, Exports, and Consumption for Ten AIonths 
isNDiNG October 3 1st. 

Imports. E.xports (Foreign). 

Sugar. 1902. 1903. 1904. 1902. 1903. 1904. 

Tons, Tons. Tons. Tons, Tons, Tons. 

Refined 783,771 .. 8u9,884 .. 714,587 2,041 .. 1,788 .. 1,066 

Raw 557,334 .. 524,526 .. 601.923 3,841 ..2,646 .. 4.663 

Molasses 57,064 .. 64,221 .. 72,435 126 .. 93 .. 92 


Refined (in Bond) in the United Kingdom 

Raw 

Molasses 

Molasses, manufactured (in Bond) in U.K. 


Total Home Consumption of Sugar 1,337,803 . . 1,197,260 


Tons. 

Tons, Tons, 

Tons, 

714,587 

2,041 .. 1,788 

.. 1,066 

601.923 

3,841 .. 2,646 

.. 4,663 

72,435 

126 . . 93 

92 

1,388,945 

6,008 .. 4,527 

.. 5,821 

Home Consumption. 

1902. 

1903. 

1904. 

Tons. 

Tons. 

Tons. 

. 782,718 

. , 757,276 . . 

728,027 

. — 

.. 16.692 .. 

438,778 

. 531,336 

. . 402,358 . 

106,593 

. 53,330 

58,990 .. 

70.914 


4.377 

50,034 

. 1,367,384 

..1,239,693 .. 

1,394,346 

. 30,081 

. . 42,433 , . 

25,486 

.1,337,803 

..1,197,260 .. 

1,368,861 
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^Stocks of Scjoae in Eitkofe at uneven dates, ]!^ov. 1st to 30th, 

COMPARED WITH PREVIOUS YeARS. 

In THOUSANDS OF TONS, TO THE NEAREST THOUSAND. 


Great 

Britain, 

Germany 

including 

Hamburg. 

France. 

Austria. 

Holland and 
Belgium. - 

Total 

1904. 

86 

543 

482 

282 

74 

1467 

Totals , . 

1903. 

2020 . . 

1902. 

1865 .. 

1901. 

1570 .. 

1900. 

1239 


Twelve Months’ Consumption of Sugar in Europe, for 


Three Years, ending October 31st, in t;housands op tons. 

fLiMs Cireular.J / ^ j ^ 


Great 

Britain. 

Germany 

France. 

Austria. 

Holland, 

Belgium, 

Total 

1903-4. 

Total 

1902-3. 

Total. 

1901-2. 

1714 

1093 

693 ! 

486 

199 

1 

4189 

3697 

3682 


Estimated Crop of Beetroot Sugar on the Continent of Europe 

FOR THE CURRENT CAMPAIGN, COMPARED WITH THE ACTUAL CROP 


OF THE THREE PREVIOUS CAMPAIGNS. 

(From Fichfs Monthly Cirotilar,) 

1904-1905. 1903-1904. 1902-1903. 1901-1902. 

Tons. Tons. Tons. Tons. 

Germany 1,660,000 . .1,983,436 . .1,762,461 . .2,304,923 

Austria 950,000 . . 1,177,210 . . 1,057,692 ! . 1,801,549 

Jfrance.... 685,000.. 804,401.. 833,210 . .1,123,533 

B-assia ..1,000,000 ..1,200,000 ..1,256,311 ..1,098,983 

Belginm ...... . 190,000 .. 203,446.. 224,090 334,960 

HoUand 125,000 .. 123,551 .. 102,411 203,172 


Other Countries. 340,000 .. 410,000.. 325,082 ! ; 393,236 
4,950,000 5,862,048 5,661,257 6,760,356 


t 












